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(54) MONITOR DEVICE FOR BODY STATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To monitor a body state by 
performing the evaluation of motion and the evaluation of 
physiological information at the same time. 
SOLUTION: An acceleration sensor 1 1 and an angular velocity 
sensor 1 2 are mounted on the body such as an arm and a 
pulse wave sensor SR is also mounted thereon and the 
respective detection signals of the acceleration, angular 
velocity and pulse wave of these sensors are transmitted by a 
radio transmission means 22. The body state wherein both of 
the motion and the physiological information are combined can 
be monitored by using the data related to the motion of the 
acceleration and angular velocity and the physiological data 
being pulse waves. For example, a warning signal is outputted 
when pulsation is abnormally high through quantity of motion is 
little. 
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[0 04 6] 01 ^1-a5^g2T^^^ftffi^g 
30 3 6 ICD^P ^^-C^-Bo CCr)^^3 6 1 CD«^<J: 

O'S&miJiaTOct^-c^-So mSftfl-^P2 2R:^isn-5 
a«>7=-tS?^SfiO:ft3HtliIiB2 3W-en^1SISiLrtgB 

m-^p 2 3 tc^^-^^o mnrnMm^ i 7 tsf^gpft-^p 

40 fei^ttj-r-So 

[0047] -enecDtf «^^t?«efe:i^ft-^p i ? « 

fStg^g 1 9 CCiBtt 5 <?: i 4> tC^TT^g 1 8 

iRtifc^^^^a. feiiiSg2 i^riBii^^n, mm 

rt^^^tflBtSd-^P 1 9 W^In|gS2 0 «:<J: ofig^ 

^^j;&DT:^^m-^P2 0 ibr^^w^i^n. a7=r^ 

SI 8tC<tO^^$n^o MtBlliI[S2 5«^g^g2|^ 
50 ©SleiStcfgfflU, SMm#P 2 3 1 *»Jffli(l^ 



la 

P251. P2 52. P2 5 3. P2 54. P2 5 5. 
[0 04 8] JL^T. mi 2^J:V^mi S^CcfcoT^^Hg 
^fskL. (a) ( b ) «-?-<DA - AIRM 

m^c^^o #i*:-fe>^>i/^g3 0 1 um^mm^m^ 

0 . JW^#ffi^O>'^'> K 3 6 ^«^r^-^^C^#T* 
#€>o ^g>^j:a5D°D<f:OrMa&-fe>1f3 1. ^^^3 
2. 51-a5^giCD3lftlPl5S^t^^-;^3 3. -^l^i^^-S 

i§3 0 1 ts. ^mt)mmm<Dnm(fcrj:f^tf^j:^(,cmm • 
/MJ'C?^j:< r«;^c63^«cc>. :^sg3 2«m-^-r$^s 
tar 5 <h MB*it(D^^®^t0^-r ^ ccie^ 

r^^g3 2 i WJCgBS-r-So a?i^g3 2 
[0 049] mm(OmW}'^>V-3 l ^S:^^{g3 2 

mi 2<Doz7^f^) . T3tct5^:#f*cD:^:?r^^ffi]^. 
dc iea-r c i *i w ^ o tr ^ 

[ 0 0 5 0 ] 0 1 3 *^BJc!:>^o!:)0.^tc:|c5C:f 

wj-^^-^s i<D—i^(i<D[^^m^^7jk-r¥-mmr:^^. c 
^s4o©jsaj^a3i^s^a©/N-^^y 

-^t:->4 1 i)^mtrff^ti^. •&f>4 1 >1fJiiti 

ib^5 0 (^^^5 1 <omm<Dm^f^A 5 2 (^j^sis) 
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cb. /jNSaoS^aJB 6 4 (i4iSSI5) CDS® <i:;C>^^4 
[0 0 5 1 ] I^SS-fe>lfa5«. tit>t9)^HJHr^^o 
JbT:^) &C®*L//cL^?^(D^1-JWA5 3, «-JBB5 

^:^S>'^!:^^>l5^^f^L/r^L/c5 8 A. 5 8B. 5 8 

[0 05 2 ]-^. MSft-fe>tf|ii&<*5 o^m^<D-^\^. 
-c* o r . ^ ^ ^r^^W A 5 3 ^ W^iSr^ # (D:bti^i'^m 

^mf^o. ^^sa55 e^jg^^D. 3S:^.5 7o^t50 

30 C5 4«:3 UZ^CCtb^^b/cMlHT^-r-S. cpMC 

[005 3] att-fe>1f^S6^5 OOftl3tS-fe>1faJ53: 
l*f<DWf3^j:Jitt-r'5 2 2ts:CD^A. ^ B <!: :M#mJlct 0 
^ti^^-V^^WAe 1. :^B6 2. :M^^a6 0 

(EC ^mm<omum(o--^(omm t ^ <Dmm (fcm l tern 

rtcdbco^m . @5ea5B6 4 inMwme oibmifcx 
^) cfcOfiS^o ^^mmmm-v$>^nA6 1 . =kb6 2 

[0054] -^(D^JSSifilStttilS— S*C*>S*S. 
SS6 O{C07KX:&fqI<D»nitffiGxWfffi-rSii:. ^© 
A^$^cJ:bM-r€>;^;-C:g^^Sfi6 0ti^A6 1 . ^B 6 
2 ^ ^<D:g^;^ rpj&cffijSi* c ^ [ o SI'S c i «: 0 . 

50 ^. ^cx%\\1m^^tcm^mm,^t±M^mm(&WLL^ 



13 

[00 5 5 ] ;>coc. :^mm(omMrj:mm(Dmm^^ii>^ 

<i:OrH7K(DJ:5«:X. Y. Z<DJ^S#^!S:5EU/c. A 

ficM^^^fc^ mmtitjEm^r: 4 . 9 s * s (D—m 
*oitg[r5-i 0 0 OHz^;^^-:/u/c„ /cC*5X:/7r^j 

[ 0 0 5 6 ] g| 1 5 »±iBCD^igl^-C>t:^CDSS^ttl 
mOfc^ (a)ttllll. (b) (c)« 

jK-cju h . ( d ) »^ir. ( e ) {tm^mtutc^w. 

if) iiSt^iaC:fr7K¥CCLfc^-^{c^n^n^^L/c 
m^X^^o (c)JR-<;!/h, <d>air. <e)W^: 

mti^fcm^. ( f ) j!^^ffltf/t^irosia#«'fe>-9- 
laaSH t>/c o r i ^ /j: < je^&fe s *> :^ /c 6 «> 

So */c^2 0H2|^_h<DJS^tli&«e^^5j>5ia<. * 

[0 05 7 ] ;j^^cjis«^K:cfcS>t^?^,m^©i^t^o^S 

(a). (b)«fiS^A. (c). (d) . 

(e) . ( f ) «:tJbte*i>,*#©ti^^^-r. c 
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[0 05 8 ] ^ir^iEO < mmLit.m»iz>^(fC 
10 m^^mi.^xm^^i'r^mm^^iy^fc. m^m^sims^c^fk 

4 0«;cr>||^l 4«. ai6©MS{i#3ffi*?f. m^^. 

s^3^>i^. ^tf. wftgm** <Kffi^5f', FA 
laj*^) cD5a-c*o> 20^^-51^^3:50*^— 

ff^oSf-t^ffl) ^^lao/c^i^. fte^Sfl^^^.-^.t^^ 

^i^fii<i:C0McD2m<D^i^) ^fYWhtcm^X. $6^C 
lrfX7jkLX$y^^ 

[0059]iai7 (a) ttXWi Y«|CDSiIilSS9g<D 
f>»tffll^±. (b) «XttiYtta>ftIiija2gB<Dtf-t57 

[0060]S1S (a> {tX^l^mt Zttsftififfi. 

(b) ciYttsnaffiizttftiSK^aio. i^-rn4>tfta 
30 wf^(ot:—'^m^m^''Tcmx^^^ 

[oo6i]^i9 (a) tttxmumm^ znmmm. 
(b) «Y«»ni£aiz«iftafi<z>. o^-mfe^tscfflisi 

[0 06 2] ^la^m-SfC. fc:"-^fiil^±^ffl'&t> 
i±/cH 17(b) 43<fc?>*lil 18 (a). HIS (h) X 

oAffl^-cAs^o::>;&«*'5/c^?). ai&coiaj5a*^Fiiicctf 

±^M^t)-l±/c«?y7?ti. *nSSI^±'C^SS 1 7 (a) 

40 xumW}<D^m^^^Mi.^i)K mmm^nmm^^^i:>-^ 

17(a) CD:;>^*^^-^iSI^IJtt;<)iHl^<t^;^e>nSo 

[0 06 3 ] a±<D^^^^t^. Mi^i^m^[^<DmW)<o^ 
^:^f^ eh Lx±Tyfi^mmm g x i ±t - t^f^®rt 0 

^^c^MurfcO. ^/c/ci^ti04OJ:^/cC^tH::Srr^ 

50 msmoMi.^Mi^m&^dc^'ox^x^^c^i^TriU 



Il- 



ls 

[0 0 64] :^^BM(Ommc>Bm\t. lU±^^fc«t^ib^ 
tSefeW^-^^ >^(D$iJfflItc 4>ffl left's o ^fcMi^m^M: 

[0 06 5] itfc:^mmo:>mmt ox^^mmr'-^cou 

[0 06 6] ^2 o«, ^fiS^^g3 6 1 icit^en 
^m^ms 6 4<DMtt«^[?s 1 7 (0 1 1 #M) *j 

m-^i.>xMmmQ^mnr^. 

[0 06 7] Xf'-^rT'b S-CtiS/c. Miffi^C^-^Ci-CM 
B^raWK /cix-ta:! 0#^CDMifi>'>VUXCDlpI3S^. ;^ 

-v. Wl • N = l:9^rBlT'*-2>„ 
[0 06 8 ] X7='5^:/b4r«, MJtbJlJ&^ia^r*^ 

'?'^m^^mi(DmQi^mr:$>'oXiE'^x^^fp 

^^tf>^mm^ti^. JESX$>ti{t. ;^'r-^:/b 4;&^6 
;?^'f-!y:?'b 5Ccs^0, mmutfi. ^es&^^aft-SfiiU 1 . U 

2CDl5Hf^ (•ri^J:t>-^U2 ^U<U 1 ) X$>^:fy^:fymm 

T^-y^'b etcfci^rasbJiQiMaui^ss^iai 8 
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i'CDiBl^^g 2 1 cfc o XMEmmfiC EfJ?: $ tl -5 o 
[0 06 9 ] -^-^^^r/b S^felirMfts&sa^-C^S)*? 

^ai 8*5j:c;riB8isga2 1 tccfc-si^j&j^sn, 
tm«-c5^^ $ c ncc cfc o r 3; /ctsmtitJS 

[007 0] j:^T":»:/b 4tC*5C*raaftgQ*5ia^'Cib 
Si^ (■r^C*>^Q 1 ^Q) . XT^u^P^b 8tC*5t^-CM 

xmi6uibm0'X$>^t^ (-tj^c^d^u 1 ^u) . 
5r:/b7«:*jc*TS«lfi#;&«^^$n. is/c5l:iiilfg*s 

U) . iE^-C*0. 5r:?'b 6 Kr^Ci-C^Tj^, iBMi:«^ 
[0 07 1 ] S2 :S<l^^«a3 6 1 «:;tet:f-5»a 

e>cDt-^'46 lfS(DBSmir^HW2». MJetcS*jST-5> 
[0 0 7 2 ] 02 1 ©«Stt«. :^3fe^-i=-3 1 6 (04# 

MfA^iB^r^^^-r, ffiffl#<z)^#B$. Mi^^ii^-fx*5 
mAi±r. mm^jEm(icmnr^cti)Sx^^, 
[ 0 0 7 3 ] 02 2 tsm^^Kse 3 1 {c*jt:r-s« 
1 7 idj:z/mm^m2 bcomsm^mmvx 

02 2 (1) «:77^$n^J:^«:. ffiffl^^^aiSftLrCi^ 
<b#. #*-fe>-»ysgg3 0 1 tc<i:or»^3^'fe>■t^ 

1 1«. >'NVb>«^|^4 6 S^^aT-So M»-fe>ifSR:6> 
^(Dltit}i&B^^. 02 2 (2) CC^^n^cfc^^C, -/-^ 
XfiS5>4 6 43&iSA$tx-S, Mtt*iJSIsISS 1 7 ^Jtljl 

1 1 <D^>VU;^ttai;^4 6 3 7&if#6n^t^.^^-C. 
M^-feVlf SRCDffi;^(C#isn-5>'YX^^4 6 4^m 

[ 0 0 7 4 ] 0 2 3 :^mMo:>mm<o^<omi^<omw 

t«^<D^T^a4 0 1 (D^fl^oWBE^^r :/n V ^m-c 
<z^*S©0S8r». mrM<7?0 1 —02 2<omM<of&m^(<: 



(10) 2003-24287 

17 18 

h 3 0 9 (iC—w^(^±i^o:>imii)miii'^fbti. o;5>^*>« ^ c 0 0 7 6 ] :^mM(o^mrj:^mtMi^mms^9i'S^m 

^m.^.^^$>i>o n^rifcmmt. n^M^z otc<fc-:>r [0077] rj::i^imM^Gx^nm^cozimmu^ 1 

f^m^^n, :SI=#^t<:«g^$#^^1-gpastcies$ o-iooHz (/c<hx«2 0 ^;^c«5 0 h z ) rif> 

mcDSlel^^f^mU. $tJWt#P2 6 1 . P26 co z CDA# $ ^^-TSi . 1f U > ^U/cr'- d? 

2. P263. P264. P2 6 5^^0. &MS&<D 10 ©fi^f«<l»<0)»»|l<30fD. «>'5»t.43:2^^fiEmT^o 
ttff 5 >d/^Sl5I55ra(DaattfP^i)iSir [0078] ( 1 ) M»(On«i(Om^\ : ttliiaG x-^:ft 

[0 0 7 5 ] :$:^0^CD#^'fe>s^>>/^g3 0 l<Dmm M^o> z (OV-^zf V > ^y"-^ ^$>^m^<omMii^m 

(•r^:b^iSii::S'f6i. cn^xwi-r^) tc+a^-r^:/? 20 [0079] ( 2 > ^B*p^ot8©x;^;u=^ : mMcomm 

mm(iCWif(>cm^t^(D. ^©^w (z«) ^t>K> (D^fmcomnrndcmiiLPm (kg) ^ocorsax^^u^ 

n;^cftn3lgGx-^^3iS[a)zCDa;^7ti^^tcj[JDX$n. (B:*:^Wt8^::^^-^>^4^M^«: Jr-^)) o $^Cc^ 

^jfeSid^rw^Tigi^L-c. ms^mmmmnrcmm wssx^^i.^^iffgL-r^-s. 

ttfRcDiIK:{b-MBIi^t-^J:^tcLr*><l:Cio t?i--/a 30 [008O] 

•fe>tM2«. XfA^/c^YW^tDOCOftilScox^/c [^ 1 ] 







0^ 




0. 0269 




0.04S4 


60ii/iitn 


0. 0534 




0. 0304 




0.057 


7QM/iti]i 


0. 0623 




0. 0287 




0. 1349 


SOn/nin 


0. 0747 




0. 0233 




0. 0658 


OOn/min 


0. 0906 




0.0287 




0. 0481 


lOOB/oia 


0. 1083 




0. 0287 




0. 0499 








0. 0233 




0. 041 








0.04B4 




0. 0587 














0.149 




0. 0058 




0. 1384 




0. 1472 


^i&lOkii/hr 


0. 08 




0. 1561 




0. 0552 


SjKlOWhr 


0. 1472 








0. 0006 




0. 0269 







[0 08 1 ] 50 [^2] 



19 





H 


ic 




li 




10 


1. 542 


1. 471 


20—29 


1 


0. 971 


11 


1. 454 


1. 371 


30—39 


0. 654 


0. 917 


12 


1. 375 


1. 288 


40—49 


0. 925 


0. 879 


13 


1. 288 


1.213 


50—59 


0. 917 


0. 86S 


14 


1. 217 


1. 142 


60—64 


0. 908 


0. 858 


15 


1. 158 


1. 079 


65—69 


0.9 


0. 863 


16 


1. 125 


1. 038 


70—74 


0. 896 


0. 863 


17 


1. 096 


1. 008 


75—79 


0. 875 


0.871 


18 


1. 071 


1. 004 


so- 


0. 867 


0.867 


19 


LOS 


0.999 









[0 08 2] ( 3 ) ;SB$r^Or^gx^;l/^ : B$^WtC^ 

mco—mcommMv^cDy P-^i--h. ^25 vx^co ^ 
<Dm^(^f)^tj:\.^f)^^o, 1 WT.io^t^cn^'r^mmk^ 30 

*T(Shorttime DFTtci:^) ^?f^o "f- 

[0084] Xr--$^6'T?»j^»!t4<D«^^?f ^« 

# « X 7^ 7 ^^^f ^ «*?f ^tf -:> T C ^ ^ <h ai)3IJ $ 
X-r-— t?8*rcozCC>t:"--i5'j^ig8»CD2f&x2f3f^2 40 

[0 0 8 5 ] ISI2 5«:*$lir. J^-f— t^l l^»*ff3S 50 
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m . 2<Gx<efj:f^mi'm (.iLUxco^m^) . e 

-Cffll^ri^'2>Gx-^coz<3[>:^#$€:«nK[ffi«. 

[0 0 8 6] Ts^f-^-ty 1 3 cc*5iirtt^JGS;-crSax^jw 

fgex;^;!/^ [ k c a 1 ] =tftt^iM3» [ k c a 1 /k 
ff/m i n ] [kg] x^r^ [^] x:SiE<^ 

-g-L'CXT'-i;? 1 4'C«m©x^;U^*ffiCDS^<i:«l? 

[008 7] ' ^ff(^>»&«B*j: 0 . X-r— 1 

t^T-S. fJ^cC^b^Gx. a>zCD2^fa (^/ct^if^fii 
©fa) ^ffiC^r. Gx<8;&>Ocoz<2. 83^c6*ff 
1. 2. 8<a>z<5>:c6^?f2. 5<cdz<7. 2 J'^C 
6^tf3. 7. 2<a>z?^J:60tf4. 8<Gx<16^j: 
6^?fK Gx<16^6^?fl. 16<Gx3^e^tf 

k:<J:0?g©x;^;i/^:^i+^'r^>o D,c^.^Ul/c:7 
2(d;^7"-s?i 4«:aM6nr7"-t$'(D^<b^*?f 

[0 08 8 ] fe^T. ^^M(Dr^\^d[v:XM.^m^^fcmm 

[0 08 9] mzemmmpcomm^^^ tmm^ti 

fdm»^^^^ G x i CO z (omnm<om<om^^^'r y 
-c. ^tfiffec7?3ii6cD^6>z-r^SWtBtrA^c<i:*5 

[0 09 0 ]S2 8 5i. SAcDiSil^P. Q. R. S. 
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[ 0 0 9 1 ] H 2 9 1^ omm^<Dmj. ^tfcDiia 

[ 0 0 9 2 ] S3 3 0 ti. tft^^P tctit^fg^ i^fcmm-C 
T*50. ^?T^Gx(D;Ac#$-c. ^G xCDU'<;Ui 

£0 z cD;<c €r s -c^E^ ^ST^ # -5 c i $ nr C i ^ o 
CO 0 9 3 ] 1113 1 iitmmmRiC'-oi^^xmwLUfcmmtj: 

tit^ ?iiE-r c i pjtfer ^) ^ o fte<D:^*^ 4> * ^ 

[0 0 94] ^3 2ti. Iftlg^^POl ar^tDSIb^l 5 

CO 0 9 5 ] S3 3«. a®i#poi er^tct^/c-s. 1 

[0 0 9 6 J S3 4t3:, ?S®5:^Pcui Bf^vcTDfc^^^ 
/c ^ ^»r-^^rg3c#Ji<^»sf4 i T ^ C <h t&^-C # o 

[0 097] :^^m(Dmm<Dj^m{^. iii±m^fc^(D(.c 

^g_b"C-rnr^. /c<5:^t^2:ft'[^<D^3liS;?R:9^:*^e>^ 
[009 8 ] ^/c#*-fe>V>i^^g3 0 1 (DMSfj-fe> 
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[ 0 0 9 9 ] ^/c. m(^ci^m'r^mm(rc±xo:>mm^n 

C 0 1 0 0 ] $/cg£a©?S5SL«ifi6c[>f&Cc«F3*^«^<D«fe 

nrj:i.>m^^mnm^iDtitj:i^mi^mm,xmi'^r^m^ 

m(om^iitmm^&^m^^Muxmi&^mm'r^f>\ m 
moxi.^^im^s^m<oi!mmm=^n^fcm^^^A 
Lx^m^^^m'r^c^i)^^^^ti^. 

fctyL^tmZ4ri&J:a^m2bX7jkLfc^'>rj:m'^9lk 
C 0 1 0 1 ] H 3 5 J* . .^^j^-fe 1 <D«lJ5ftJ^7K-r 

R«4 7 1 or)M-M0C4^©JL//c|gifrm@^«t*a^^a3m 
ffi^ff^^U/cJE^-fe^^ 5^;^ (PZT) 4 7 2^S^ 

^m(fcmv^m4 7 3^m^vx$>^. ^jiirs 

47 Ui. PZT4 7 2_bCCff^^$n^iiSfr^^mm 

/cn v:i'vt}^^mm4 7 3 ^{if^$-i±Pi«4 7 1 t^m 

^tiim&iCjz-:>X. — 0(D*f2> 1^^214 Z. XCDftilS 
40 coz. ci>x^$:PIB#CC^^ta-rSCi*5-c€r^. 

C 0 1 0 2 ] S3 6 5i. 1 2<D^e«J«^ 

^7ri^zru-j^mx$>^o C(DmM(DmMXit:3i. WSbt 

^m^^^mmrnxmrn-r^. H3 6cc7n-rj:^K:. is 
i»^c^o>e>n^4^S!ims«. sm^/M^/c^ftsiiit 

jHfiHIslKgptcSJK-r'S. X2 (Zl. z 

2 ) ^ - F/>* i^f^mmmA i a-^aii 

brMttttiIiilH]3S4 7 8. 47 9 CCg^^f 

»i«feaaHiK4 8 1. 4 8 2 tc<i: 0 ^-ass^^ 

SBi3n/cfa-^«, i&my-i^^^ (LPF) 484. 48 
50 5^M:rsc<hK:<fcOiatSS^i>5:0. IS&W&mmm 
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^4 8 6. 48 7(fC^K^mE^tl9\'&mtf^'¥-(iC^iE>tl 

|gi6l5I5SCCcl:0^$1±/c|gllimJEl . SVp-pCDA 
CmBE^. PZTRffiK:?K«$n/d|g««ffii. P2T 

^-KR«0. 5 SR^^afic-r^O. ^Sll-t- Kig^r 10 

Fx = 2m-Vy-a)Z 
m :mm Vy : YW^I^OJBittiiS 

Fz=2m*Vy*cox 

Fz. Fx^Ccfc-^rS^^^n-So lElteftilS 
«^«RfiCDcti.!:^tC«^(>/aM*^tC{'^fflO, R«CD 20 

m4 7 3(DmM^^^^fcl'fm< . ty^-om^C^^r^^^tc 

[0 1 0 6 ] 133 nm^-^>^i 2(,c^i.^^mm 
^^f^tc^comr^^^. mss (b) (fC^'rj:^(fcmiK 

"C. ^iti|riIsISS4 7 8. 4 7 9 i^:«3:cm-^'C*-S 40 

03 8 ic) ^7jkrm^(oj:'>(^mU'v^^. 
[0107] *^B^«. ;^(DiiMcDm^*^pj«g-r^^, 
( 1 ) ( a ) A^fcumm<Di^(D—m^(tcmi^vf ens 
-^Ji^hi. (b) -cjUhoi^fflijcciBg^ns-feVif-r* 
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[0 10 3] ftisa-fe>i^i aoBW^jis^. 1337 

(a) . (b) (rCm^m^^C^fkTo msi (a) «-fe>1:^ 
A5Y#:^rSltcMttL/rc^'St«^ (MttiiS : Vy ) 
•5. CCr)«ffiCC*5C^r-«2>ifCC*fUZ«I**:>0K:|5I«ft 

UfcziV^V<Dti (Fx) 7&^. a^t«»ftCC*fOXffi:&f6] 

tcf^^rSo »t^s<3[>as*sR«oc*for 

^-^> h^l%^T5 (03 7 (b) ) o C<Dt^<0:3 
0:t'J(Dt}ii3i. i^TCD5S (2) r-^A6nS. 
[0 104] 

- (2) 

T©^ (3) -e#iLe>n-5. 

[0105] 



(3) 

xmiR-r^mm^Sit . id) ^juh (tc^irf e>n. mm 

[0 108] (2) (a) «««i«8«iUSgS-C^or. 
TS*iJ^^S<?:. -^;Uhtc^l:t6n. *(De^mcj:or 

(b) ^n^gr^oT. ^m^m>&^^E> 
[0109] ^m^^^^^^u. ^m^^mvA^m 1 
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(54) MONITOR DEVICE FOR BODY STATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To monitor a body state by performing 
the evaluation of motion and the evaluation of physiological 
information at the same time. 

SOLUTION: An acceleration sensor 1 1 and an angular velocity 
sensor 1 2 are mounted on the body such as an arm and a pulse 
wave sensor SR is also mounted thereon and the respective 
detection signals of the acceleration, angular velocity and pulse 
wave of these sensors are transmitted by a radio transmission 
means 22. The body state wherein both of the motion and the 
physiological information are combined can be monitored by using 
the data related to the motion of the acceleration and angular 
velocity and the physiological data being pulse waves. For example, 
a warning signal is outputted when pulsation is abnormally high 
through quantity of motion is little. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Supervisory equipment of the body condition characterized by including a means to calculate and 
supervise the information which the body is equipped with, answers the output of the movement sensor which 
detects either [ at least ] acceleration or angular velocity, the pulse wave sensor with which the body is 
equipped, and which detects a pulse wave, and a movement sensor and a pulse wave sensor, and expresses a 
body condition. 

[Claim 2] It is supervisory equipment in the body condition according to claim 1 carry out containing a 
transmitting means an operation monitor means is attached in a movement sensor and a pulse-wave sensor in 
one, and transmit the signal relevant to the output of a movement sensor and a pulse-wave sensor, an operation 
means calculate the information which receives the output of a transmitting means and expresses a body 
condition, and the display means display the information which answers the output of an operation means and 
expresses a body condition as the description. 

[Claim 3] An operation monitor means is supervisory equipment of the body condition according to claim 1 
characterized by to include a display means display the information which is attached in a movement sensor and 
a pulse-wave sensor in one, is attached in an operation means calculate the information showing a body 
condition, and a movement sensor and a pulse-wave sensor, in one, answers the output of an operation means, 
and expresses a body condition. 

[Claim 4] A movement sensor has the acceleration sensor which detects acceleration, and the angular- velocity 
sensor which detects angular velocity. An operation means A momentum operation means to calculate the 
output of an acceleration sensor and an angular- velocity sensor, and to calculate momentum. The output of a 
pulse operation means to calculate the output of a pulse wave sensor and to calculate a pulse, and a momentum 
operation means and a pulse operation means is answered. It is more than the 2nd value ul that momentum is 
1st less than [ value Ql ] which is defined beforehand, and is normal, and a pulse defines beforehand. When 
excessive, Or supervisory equipment of the body condition according to claim 2 or 3 which is 3rd [ which is 
2nd less than / value ul ] less than [ value u2 ] which is defined beforehand, and is characterized by including 
an alarm means to output an alarm signal when too little. 

[Claim 5] A movement sensor has the acceleration sensor which detects acceleration, and the angular- velocity 
sensor which detects angular velocity. An operation means A momentum operation means to calculate the 
output of an acceleration sensor and an angular- velocity sensor, and to calculate momentum. The output of a 
pulse operation means to calculate the output of a pulse wave sensor and to calculate a pulse, and a momentum 
operation means and a pulse operation means is answered. Supervisory equipment of the body condition 
according to claim 2 or 3 characterized by including an alarm means to output an alarm signal when it is more 
than the 2nd value ul that momentum is more than the 1st value Ql defined beforehand, and is excessive, and a 
pulse defines beforehand. 

[Claim 6] An angular- velocity sensor is supervisory equipment of the body condition according to claim 4 or 5 
characterized by being the gyroscope sensor with which the upper extremity or membrum inferius of the body is 
equipped, and which detects surrounding angular-velocity omegaz of the Z-axis perpendicular to the cross 
direction Y of the longitudinal direction X and the upper extremity with which it is equipped of the upper 
extremity with which it is equipped, or the membrum inferius, and the membrum inferius. 
[Claim 7] A pulse operation means is supervisory equipment of the body condition of one publication among 
claims 4-6 characterized by including a noise rejection means to remove the noise which is in the condition that 
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answer the output of an acceleration sensor and the pulse-like output of an acceleration sensor is obtained, and 
is contained in the output of a pulse wave sensor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the supervisory equipment in the new body condition 
that movement can be evaluated from a man or body actuation of an animal, for example, the swing of an arm 
etc., and biological information can be evaluated further, about the supervisory equipment of a body condition. 
[0002] 

[Description of the Prior Art] From the former, while evaluating movement of users, such as an old man, the 
advanced technology for evaluating biological information does not exist. For example, JP,10-295651,A 
indicates the configuration which reflects a user's momentum in a medical checkup, and indicates the 
configuration whose JP,2000-41952,A and JP,2000-41953,A also evaluate movement. JP,9-187433,A indicates 
the configuration which notifies the abnormalities in condition with the output of the pulse wave sensor 
attached in the earlobe. Therefore, in the advanced technology, the configuration for supervising a body 
condition using movement and biological information is not realized. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the supervisory equipment 
of the body condition which enabled it to supervise a body condition using evaluation of movement, and 
evaluation of biological information. 
[0004] 

[Means for Solving the Problem] This invention is supervisory equipment of the body condition characterized 
by to include a means calculate and supervise the information which the body is equipped with, answers the 
output of the movement sensor which detects either [ at least ] acceleration or angular velocity, the pulse wave 
sensor with which the body is equipped, and which detects a pulse wave, and a movement sensor and a pulse 
wave sensor, and expresses a body condition. 

[0005] If this invention is followed, it can be prepared in the belt which twists a movement sensor and a pulse 
wave sensor around the upper extremity or membrum inferius of the body, and equips with them free 
[ attachment and detachment ], and while detecting either [ at least ] acceleration or angular velocity, a pulse 
wave can be detected, and the information which expresses a body condition by this can be calculated and 
supervised. A body condition is in the condition acquired using both evaluation of movement, and evaluation of 
biological information. 

[0006] Moreover, this invention carries out containing a transmitting means an operation monitor means is 
attached in a movement sensor and a pulse-wave sensor in one, and transmit the signal relevant to the output of 
a movement sensor and a pulse-wave sensor, an operation means calculate the information which receives the 
output of a transmitting means and expresses a body condition, and a display means display the information 
which answers the output of an operation means and expresses a body condition as the description. 
[0007] Moreover, this invention is characterized by for an operation monitor means to include a display means 
display the information which is attached in a movement sensor and a pulse-wave sensor in one, is attached in 
an operation means calculate the information showing a body condition, and a movement sensor and a pulse 
wave sensor, in one, answers the output of an operation means, and expresses a body condition. 
[0008] If this invention is followed, an electric wave will be used for the output of a movement sensor and a 
pulse wave sensor with a transmitting means. Or transmit by the electromagnetic wave using light, such as 
infrared radiation, and the electromagnetic wave is received and calculated. An operation means to make it 
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express the information on a body condition as a display means, or to calculate the information on a body 
condition in one in a movement sensor and a pulse wave sensor again, and a display means to display the 
information may be established and constituted. Although a display means may be the configuration of 
performing the visual display which has a liquid crystal display panel, it may be a configuration which outputs 
sound or may be realized by the configuration which displays by vibration etc. again. 

[0009] As for this invention, a movement sensor has the acceleration sensor which detects acceleration, and the 
angular-velocity sensor which detects angular velocity. Moreover, an operation means A momentum operation 
means to calculate the output of an acceleration sensor and an angular- velocity sensor, and to calculate 
momentum, The output of a pulse operation means to calculate the output of a pulse wave sensor and to 
calculate a pulse, and a momentum operation means and a pulse operation means is answered. It is more than 
the 2nd value ul that momentum is 1st less than [ value Ql ] which is defined beforehand, and is normal, and a 
pulse defines beforehand. When excessive, Or it is 3rd [ which is 2nd less than / value ul ] less than [ value u2 ] 
which is defined beforehand, and when too little, it is characterized by including an alarm means to output an 
alarm signal. 

[0010] As for this invention, a movement sensor has the acceleration sensor which detects acceleration, and the 
angular- velocity sensor which detects angular velocity. Moreover, an operation means A momentum operation 
means to calculate the output of an acceleration sensor and an angular- velocity sensor, and to calculate 
momentum. The output of a pulse operation means to calculate the output of a pulse wave sensor and to 
calculate a pulse, and a momentum operation means and a pulse operation means is answered. Momentum is 
more than the 1st value Ql defined beforehand, and is excessive, and when it is more than the 2nd value ul that 
a pulse defines beforehand, it is characterized by including an alarm means to output an alarm signal, 
[0011] If this invention is followed, although momentum is under the 1st value defined beforehand and is 
normal, an alarm signal is outputted, and momentum is excessive, and when too little [ a pulse / excessive or ], 
an alarm signal is outputted when a pulse is also excessive. A false report is avoidable with this rather than it 
judges the abnormalities of the body by either the movement sensor or the pulse wave sensor. 
[0012] An alarm signal may be constituted so that it may be transmitted to a processor equipped with the 
computer formed in a hospital or welfare facilities. The alarm signal about evaluation of movement may be 
constituted so that it may be transmitted to the processor containing the computer with which the fitness club 
etc. was equipped. 

[0013] Moreover, the upper extremity or membrum inferius of the body is equipped with an angular-velocity 
sensor, and this invention is characterized by being the gyroscope sensor which detects surrounding angular- 
velocity omegaz of the Z-axis perpendicular to the cross direction Y of the longitudinal direction X and the 
upper extremity with which it is equipped of the upper extremity with which it is equipped, or the membrum 
inferius, and the membrum inferius. 

[0014] If this invention is followed, it may be equipped with an angular- velocity sensor by the upper extremity 
of the body, for example, the wrist of an arm etc., or the membrum inferius, for example, an ankle etc., may be 
equipped again, and that user's momentum can be correctly obtained by detecting surrounding angular-velocity 
omegaz of the Z-axis perpendicular to this longitudinal direction X and cross direction Y by the gyroscope 
sensor. 

[0015] Moreover, this invention is in the condition that a pulse operation means answers the output of an 
acceleration sensor, and the pulse-like output of an acceleration sensor is obtained, and is characterized by 
including a noise rejection means to remove the noise contained in the output of a pulse wave sensor. 
[0016] If this invention is followed, corresponding to the pulse included in an output from an acceleration 
sensor, the noise contained in the output of a pulse wave sensor will be removed in the case of the operation of a 
pulse. When at least parts, such as the body, for example, an upper extremity, or membrum inferius, move 
violently, it is easy to be generated, for example, the blood in a blood vessel moves by motion of a part of body, 
and the noise contained in the output of a pulse wave sensor brings a result by which a noise is contained in a 
pulse wave by this. So, in this invention, when pulse-like acceleration occurs, the noise contained in a pulse 
wave is removed. In this way, exact detection of a pulse wave is attained. 
[0017] 

[Embodiment of the Invention] Drawing 1 is drawing simplifying and showing the configuration of the one 
whole gestalt of operation of this invention. People's body is equipped with body sensing equipment 301. The 
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signal transmitted by wireless from body sensing equipment 301 can calculate and supervise a body condition 
with the terminal means 364 which was received by the receiver 362 in accepting-station equipment 361, and 
was connected to the receiver 362 in Rhine 363. When a user's body condition is unusual, it can warn by the 
ability outputting an alarm signal, and the emergency call to a hospital, welfare facilities, etc. can also be 
performed through a dial-up line etc. 

[0018] Drawing 2 is the block diagram showing the configuration of the whole body sensing equipment 301. In 
order to detect a part of acceleration of the body 4 (refer to below-mentioned drawing 14 ) equipped with body 
sensing equipment 301, an acceleration sensor 11 is formed. In order to detect a part of angular velocity of the 
body, the gyroscope sensor 12 which is an angular-velocity sensor is formed. The pulse wave sensor SR which 
furthermore detects a pulse wave is formed. Each output of each of these sensors 11 and 12 and SR is given to 
the signal-processing means 365-367, respectively, signal processing is carried out to them, and the processing 
circuit 368 realized with a microcomputer etc. is given. The output of this processing circuit 368 is given to a 
communication circuit 22, and wireless transmission is carried out. 

[0019] Drawing 3 is the block diagram showing the concrete configuration of body sensing equipment 301. 
This body sensing equipment 301 controls actuation of the sensor shown by the reference mark SR, and this 
sensor SR, and includes a processing means 305 for transmission by which that detecting signal is given, and a 
transmitting means 306 to transmit the output from this processing means 305 for transmission by 
electromagnetic waves, such as an electric wave. 

[0020] With the belt 309 of the body 4 which constitutes body sensing equipment 301, an upper extremity 308 
is equipped so that Sensor SR may stick to the body. Thus, even if the body motion to which an upper extremity 
308 is moved by Sensor's SR making it stick to an upper extremity 308, and forming it arises, it prevents Sensor 
SR separating from the body, and the positive detection of it is attained. It equips with body sensing equipment 
301 so that not only the upper extremity 308 but the membrum inferius may be equipped, in addition Sensor SR 
may stick to bodily [ some ], and it may be used. 

[0021] Drawing 4 is the perspective view which body sensing equipment 301 simplified. A belt 309 may 
consist of a flexible material, for example, cloth, synthetic resin, etc., and may be circular in the natural 
condition, for example. Housing 311 is fixed to the periphery section of this belt 309, and the processing means 
305 for transmission, the transmitting means 306, etc. are contained in this housing 311. 

[0022] As shown in drawing 4 , a photo detector 316 is arranged between two light emitting devices 314,315 in 
the hoop direction of a belt 309. In this way, the scattered light of the body tissue by each light emitting device 
314,315 can be correctly received by the photo detector 316. 

[0023] Drawing 5 is the sectional view showing the condition of having equipped a man's 307 upper extremity 
308 with body sensing equipment 301. Sensor SR is formed inside a belt 309 — having — the palm of an upper 
extremity 308 — as it sticks to a side, it is equipped. 

[0024] Sensor SR contains the red photoluminescence component 314 which generates the red light 317 (refer 
to drawing 5 ), the infrared light light emitting device 315 which generates infrared light 318 (R> drawing 5 5 
reference), and the photo detector 316 for which such red light 317 and infrared light 318 are irradiated by the 
upper extremity and which receives the scattered light by the body tissue in common. 

[0025] The red light from the red photoluminescence component 314 is irradiated by the upper extremity 308, 
and drawing 6 shows the output wave of the photo detector 316 when receiving the scattered light by the body 
tissue of the upper extremity by the photo detector 316. At this time, the infrared light light emitting device 315 
is stopped. The detecting signal of drawing 6 obtained from a photo detector 316 at the time of the optical 
exposure of the red photoluminescence component 314 contains the pulse wave component 321 and a dc 
component 322. The peak to peak value of the pulse wave component 321 is shown by the reference mark AC 
1, and a dc component 322 is shown by the reference mark DC 1. Moreover, the infrared light from the infrared 
light light emitting device 315 was irradiated similarly at the upper extremity 308, also when the scattered light 
by the body tissue of that upper extremity was received by the photo detector 316, the same pulse wave 
component and same dc component as drawing 6 were obtained, and the red photoluminescence component 314 
is stopped at this time. At the time of the exposure of the infrared light from the infrared light light emitting 
device 315, peak to peak value of the pulse wave component of the detecting signal obtained from a photo 
detector 316 is set to AC2, and the dc component at that time is set to DC2. The value phi corresponding to the 
saturation of oxygen Sp02 of arterial blood can be calculated and calculated by this. 
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AC 1 
AC2 



[0026] 
[Equation 1] 



DC2 
DCl 



• (1) 



[0027] It can ask for the saturation of oxygen Sp02 based on value ** called for by the formula 1. 
[0028] It can ask for a pulse by calculating and asking for periodic deltaT of the pulse wave component 321 of 
the detecting signal from a photo detector 316 at the time of the exposure to the upper extremity 308 of infrared 
light shown in drawing 6 . You may make it calculate a pulse with other gestalten of this operation from the 
period of the pulse wave component of the detecting signal obtained from a photo detector 316 at the time of the 
exposure of infrared light. 

[0029] The detecting signal from the photo detector 316 of the sensor SR of body sensing equipment 301 is 
given to the processing means 335 for transmission. The detecting signal which contains outpatient department 
light among these detecting signals, and the detecting signal which does not contain outpatient department hght 
are judged, one of the detecting signals which do not contain outpatient department light is chosen, and it is 
transmitted by the transmitting means 306. 

[0030] With other gestalten of operation of this invention, even if it uses the light of either or which one blue 
color among said red light and infrared light, a pulse wave is measurable. 

[0031] Drawing 7 is drawing showing the configuration of the sending signal 371 transmitted from a sending 
circuit 22. This sending signal 371 contains the identification code 372 showing the user by whom body sensing 
equipment 301 is carried, the class code 373 showing the class of detecting signals, such as acceleration, 
angular velocity, and a pulse wave, and the detection data 374 that are the value of that detecting signal. With 
other gestalten of operation of this invention, the carrier frequency of a radio signal may differ two or more 
body sensing equipments 301 of every. In the receiver 362 of accepting-station equipment 361, the radio signal 
from each body sensing equipment 301 is received, said detecting signal contained in the radio signal is 
answered, and the value showing the health condition of the saturation of oxygen of arterial blood, a pulse, and 
others is calculated and calculated. In a processor 302, when the abnormalities of the health condition of the 
person 307 putting on each body sensing equipment 301 are detected, the alarm signal showing that is given to 
the terminal unit 26 for an emergency call from Rhine 325. The terminal unit 326 for an emergency call answers 
an alarm signal, and transmits the emergency call signal 328 to the centralized-control equipment 327 installed 
in the centralized-control center through a dial-up hne through Rhine wired in the building of a hospital. By 
this, a medical practitioner etc. can be mobilized in order to carry out the observation check of a man's 307 
health condition, and he can prevent aggravation of a man*s 307 health condition. 

[0032] Drawing 8 is a wave form chart for explaining actuation of some body sensing equipments 301 shown in 
drawing 3 . This body sensing equipment 301 is driven with the power of this cell 329 including a cell 329. The 
detecting signal from the photo detector 316 of Sensor SR is amplified by the amplifying circuit 332 in the 
processing means 305 for transmission. With each control signal from the light emitting device scheduling 
circuit 334 of the processing circuit 333 realized with a microcomputer etc., the red photoluminescence 
component 314 of Sensor SR is intermittently driven a fixed period, as shown in drawing 8 (1). The infrared 
light light emitting device 15 is intermittently driven by the light emitting device scheduling circuit 334, as 
shown in drawing 8 (2). Another side may be stopped during the period when one side is driving these light 
emitting devices 314,315, and the flashing frequency may be 300Hz. 

[0033] For the light emitting device scheduling circuit 334, only a period Wl drives the red photoluminescence 
component 314 of Sensor SR, and only the next period W2 drives the infrared light light emitting device 315, 
for example, it is W1=W2, and such one period (=W1+W2) is loop food For example, an amplifying 
circuit 332 is given through a circuit changing switch 331, and from a circuit changing switch 337, the detecting 
signal of the photo detector 316 of Sensor SR is switched to the red light sample hold circuit 338 and the 
infrared light sample hold circuit 339, respectively, and is given to them. When the red photoluminescence 
component 314 drives in a period Wl, the output of an amplifying circuit 332 is given to the red light sample 
hold circuit 338 from a circuit changing switch 337. Moreover, in the period W2 which the infrared light light 
emitting device 315 drives, the output of an amplifying circuit 332 is given to the infrared light sample hold 
circuit 339 from a circuit changing switch 337, respectively. 

[0034] The signal given to the sample hold circuit 338 for red light through a circuit changing switch 337 from 
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an amplifying circuit 332 in the period Wl which the red photoluminescence component 314 is driving is 
shown by the reference mark 341 of drawing 8 (3). The signal given to the infrared light sample hold circuit 339 
through a circuit changing switch 337 from an amplifying circuit 332 is shown in the reference mark 342 of 
drawing 8 (3) during the period W2 which the infrared light light emitting device 315 drives. Each of these 
signals 341,342 are sampled by each sample hold circuit 338,339, it is held till the next sampling and the 
sampled value is updated by the new sampling value. The red light sample hold circuit 338 samples the output 
341 given through a circuit changing switch 37 from the amplifying circuit 332 in a period Wl, and the infrared 
light sample hold circuit 339 samples the signal 342 of the period W2 given through a circuit changing switch 
337 from an amplifying circuit 332. In this way, the red light sample hold circuit 338 draws the output 343 of 
drawing 8 (4), and the infrared light sample hold circuit 339 derives the output 344 of drawing 8 (4). 
[0035] The cut-off frequency of the low pass filter 343,344 with which each output of each sample hold circuit 
338,339 is given is chosen as about lOHz. Even if it follows, for example, outpatient department light, such as 
illumination light (60Hz or 50Hz), mixes in a photo detector 316, the component of such an outpatient 
department light is intercepted. 

[0036] Each output wave from a low pass filter 343,344 is shown by the reference mark 345,346 of drawing 8 
(5), respectively. In this way, the output corresponding to the detecting signal of the photo detector 316 
corresponding to the red light and infrared light from a low pass filter 343,344 contains a pulse wave 
component and a dc component. A band pass filter 348,349 passes the signal of the frequency band of about 1.5 
- lOHz of abbreviation, and is filtered. Therefore, the output of a band pass filter 348,349 contains only a pulse 
wave component among the detecting signals of the photo detector 316 in each periods Wl and W2 which the 
red photoluminescence component 314 and the infrared light light emitting device 315 drive. 
[0037] Each output of a low pass filter 343,344 and a band pass filter 348,349 is changed into a digital signal by 
the analog-to-digital (abbreviated-name A/D) transducer 352,353, and is given to the processing circuit 354 
realized with a microcomputer etc. 

[0038] Drawing 9 is a flow chart for explaining actuation of the processing circuit 354. Moving from step al to 
step a2, the processing circuit 354 reads the digital signal of read in and the pulse wave component from a band 
pass filter 348,349 for the digital signal of the detecting signal containing the pulse wave component and dc 
component from a low pass filter 343,344. The processing circuit 354 is the following step a3, and judges and 
chooses the detecting signal which contains outpatient department light among the detecting signals containing 
the pulse wave component and dc component which were filtered by the low pass filter 343,344 from Sensor 
SR, and the detecting signal which does not contain outpatient department light. 

[0039] the wave of the detecting signal from the photo detector 316 for drawing 10 to explain the actuation 
which judges and chooses the detecting signal containing outpatient department light, and the detecting signal 
which does not contain outpatient department light by the processing circuit 354 — it is drawing showing 356. 
the wave of this detecting signal — 356 contains the pulse wave component AC 1 and dc component DC 1 by 
red light in a period Wl. When the variation delta x in time amount W3 which this detecting signal 356 defines 
beforehand is under value deltaL (however, ACl<deltaL) exceeding peak-to-peak- value ACl of a pulse wave 
component defined beforehand (deltax<deltaL like [ Namely, ] drawing 10 R> 0), it judges with a detecting 
signal 356 being a detecting signal which does not contain outpatient department light. Moreover, when said 
variation delta x is said more than value deltaL defined beforehand (namely, deltax>=deltaL), it judges with a 
detecting signal 356 being a detecting signal containing outpatient department light. 

[0040] Also although it is drawn from a photo detector 316 as a detecting signal which receives the scattered 
light by the body tissue and does not contain outpatient department light when the belt 309 with which a man's 
307 upper extremity was equipped is stuck, and it is twisted around the upper extremity 308, therefore Sensor 
SR touches the front face of the skin of an upper extremity 308 When Sensor SR estranges from the skin, 
further, incidence also of the outpatient department light, such as illumination light and sunlight, is carried out 
to a photo detector 316, and not only the scattered light from a body tissue but the detecting signal containing 
outpatient department light is drawn from a photo detector 316. When outpatient department light mixes in a 
photo detector 316, the level delta x of a detecting signal 356 changes a lot, and becomes unstable. So, with the 
gestalt of this operation, the variation delta x in this time amount W3 defined beforehand is calculated and 
calculated, and when that variation delta x is more than value deltaL defined beforehand, that detecting signal 
356 judges with what is the detecting signal which contains outpatient department light as mentioned above. 
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[0041] Said time amount W3 defined beforehand may be set to time amount almost equal to a man's 307 pulse 
detected, for example, may be set to the value within the limits for 0.5 - 1 second, the time of this time amount 
W3 being chosen at the half period of a pulse - Variation delta x ~ the pulse wave component AC 1 — ** - it 
becomes an equal value (deltax**ACl). Even if it is such at the time, in order to enable it to distinguish whether 
outpatient department light is contained in the detecting signal 356, value deltaL defined beforehand as 
mentioned above is set to the value (ACl<deltaL) exceeding the peak to peak value of the pulse wave 
component AC 1. In this way, the detecting signal of a photo detector 316 can distinguish whether it is a 
detecting signal containing outpatient department light. Although the detecting signal of a photo detector 316 
may be a detecting signal by the period Wl which the red photoluminescence component 314 drives, it may be 
an output in the drive period W2 of the infrared light light emitting device 315 with other gestalten of operation 
of this invention. 

[0042] You may make it distinguish whether it is a detecting signal containing outpatient department light with 
other gestalten of operation of this invention by carrying out level discrimination of the detecting signal (= 
ACl+DCl) with the value defined beforehand. 

[0043] Moreover, with other gestalten of operation of this invention, as long as said processing circuit 354 has a 
good adhesion condition to the upper extremity 308 of Sensor SR, it may be the configuration of not judging 
existence of the above-mentioned outpatient department light. 

[0044] With reference to drawing 3 , it sets to body sensing equipment 301 again. The acceleration to the 
specific direction Excite respectively the acceleration sensor 11 to detect, the angular- velocity sensor 12 which 
detects the angular velocity of rotation parallel to a specific field, and the sensor which is these mechanical 
oscillation object, and the detecting signals PI 1 and P12 of acceleration and angular velocity are extracted again 
(a driving signal is P130 and P140). The acceleration measuring circuit 13 and the angular-velocity measuring 
circuit 14 which output the electrical potential difference which processes detection, magnification, etc. and is 
proportional to a detection value, respectively are included. 

[0045] As for the acceleration output P13 and the angular-velocity output P14 within a predetermined period (or 
the user itself decides, beforehand, a user and a medical staff arrange, and it decides, or it is considered 
variously that equipment determines by the self clock etc.), a predetermined operation is performed by the 
acceleration arithmetic circuit 15 and the angular-velocity arithmetic circuit 16, respectively. A predetermined 
operation is processing it into the wave of signals P13 and P14, and changing a signal. For example, equalize by 
performing rectification and smoothing which extracts the peak value of an input wave. It means searching for 
those logarithms or performing other mathematical processings, furthermore it samples finely the signal of the 
predetermined period which calculates the variance of wave-like peak value which appears at a predetermined 
period and takes out the variance, asking for the vibrating wave-like period, etc. The movement data which are 
those outputs are the acceleration operation output P15 and the angular-velocity operation output P16. Both this 
output is transmitted [ as opposed to / as an electric-wave output P22 / an external device 2 / both ] by the 
communication circuit 22. Both communication circuits 22 and 23 cooperate, and transmission and reception of 
data are performed in both directions, checking mutual actuation. Moreover, a control circuit 24 acts on each 
circuit in body side equipment 1, generates control signals P241, P242, P243, P244, and P245, and has the role 
which adjusts the cooperation actuation between the timing of each circuit of operation, or each circuit. 
[0046] Drawing 1 1 is the block diagram of the accepting-station equipment 361 which is an extemal device 2. 
The configuration and actuation of this equipment 361 are as follows. The communication circuit 23 which 
received the movement data contained in the electric-wave signal P22 restores to it, and changes it into the 
internal signal P23. In response to the internal signal P23, beforehand, the movement judging circuit 17 
compares two kinds of information included in it, an acceleration operation output and an angular- velocity 
operation output, with each numerical range for which it asked experimentally about that movement, and judges 
how many kinds of the classes and reinforcement of movement which the user performed within a certain 
period. Or the information on evaluations (for example, progress situation of rehabilitation etc.) over movement 
judged further is also added. 

[0047] The judgment result signal P17 including those information is sent to a display 18 (a required circuit is 
included), it is displayed with the individual humanity news of the user by whom the contents (the class of 
movement, reinforcement, its evaluation) etc. were registered beforehand, is recorded with a recording device 
21, and enables a diagnosis of observers, such as a medical person in charge, while storage 19 memorizes. 
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Moreover, a regenerative circuit 20 is reproduced at any time as a regenerative signal P20 if needed, and the 
storage signal P19 including the memorized contents is displayed with a display 18. A control circuit 25 acts on 
each circuit in an external device 2, receives an input signal P23I, generates control signals P251, P252, P253, 
P254, P255, and P256, and has the role which adjusts the cooperation actuation between the timing of each 
circuit of operation, or each circuit. 

[0048] Hereafter, an example of a concrete gestalt of the gestalt of operation of the movement measuring device 
of this invention is introduced by drawing 12 and drawing 13 . Drawing 12 shows an example of body sensing 
equipment 301, (a) is a part plan and (b) is the A-A sectional view. Body sensing equipment 301 has a wrist 
watch form mostly, is equipped with the band 36 for arm volumes, and can equip a wrist with it. The movement 
sensor 31, an indicating equipment 32, the communication circuit module 33 with an external device, the cell 34 
used as a power source, and the actuation switch 35 are shown as main components. Body sensing equipment 
301 must be a thin form and small so that wearing may not become a user's burden. When a display 32 thinks 
conspicuousness as important, it will be arranged on the largest front face equivalent to the screen of a wrist 
watch. According to the same field, the movement sensor 31 is also arranged in parallel with a display 32. Since 
a display 32 can use the thing of thin forms, such as a liquid crystal display panel, the movement sensor 31 must 
also be dedicated to the sufficiently thin package. 

[0049] The reason for arranging the movement sensor 31 of a thin form in parallel with a display 32 is as 
follows. The optimal movement detection direction is the rectilinear motion, i.e., the direction of drawing 12 , 
of X of the vertical (vertical) direction of the body about acceleration G, as already stated. Rotation of the 
circumference of the Z-axis perpendicular to the flat surface which includes the both sides of the vertical 
direction X of the body and a cross direction Y about the angular rate of rotation omega (the direction of 
omegaz of this drawing 12 ), i.e., the longitudinal direction of the body, is tumed to, and it is rotation of the 
circumference of a level revolving shaft (parallel to the Z-axis of drawing 12 ). body side equipment 3 — a wrist 
watch — like — the screen — the shell side of a wrist, or a palm, when it equips so that it may become a side By 
this being the most natural, being desirable and uprighting a condition, since the surface of revolution becomes 
parallel to the screen 32 of body side equipment 3, i.e., a display, when bending an elbow automatically, 
lengthening and carrying out If there is an angular- velocity sensor of a thin form with a rotation detection side 
parallel to the largest field, it is desirable to arrange the movement sensor 31 which contains it inside in parallel 
with a display 32. 

[0050] Drawing 13 is the top view showing the internal structure of an example of the movement sensor 31 in 
the gestalt of operation of this invention. The structure of this movement sensor 31 fills all of the above 
configurations, arrangement, and the demand about the detection direction. In drawing 13 , in order to show the 
internal structure of the container 40 airtight (preferably vacuum) with a thin cube type, the lid (head-lining part 
of a container) is removed. The hermetic terminal pin 41 of a large number which penetrate the pars basilaris 
ossis occipitalis of a container 40 is formed. Although each pin 41 is connected by each of the electrode layer 
group on the movement sensor oscillating object 50, and the technique of wirebonding, the electrode layer and 
the bonding wire have omitted illustration. The movement sensor oscillating object 50 is fabricated from the 
plate of the electrical-potential-difference nature ingredient of one sheet, and the acceleration-sensor section and 
the angular- velocity sensor section are unified, the movement sensor oscillating object 50 ~ the fixed part A52 
(slash section) of the rear face of the total base 51, and a facet ~ on the plinth by the side of a container 40 (not 
shown), the rear face of the fixed part B64 (slash section) of a product pastes up, and is supported. 
[0051] The angular- velocity sensor section is the part which carried out the so-called configuration of a tripod 
tuning fork form, and consists of a foot A53, the outside foot B55, the inside foot C54 and the tuning fork base 
56, and the supporting point 57 outside L typeface to which the free end section was respectively crooked in the 
method of an outside (the vertical direction of drawing 13 ). It is excited with the fixed amplitude by the 
excitation circuit (oscillator circuit) included in an angular- velocity measuring circuit so that the outside foot 
A53 and the outside foot B55 may be cantilever-like [ each ] like the usual 2-piece tuning fork and symmetrical 
vibration may be performed about a symmetry axis (not shown). Although the inside foot C54 is not excited, it 
has a surface electrode (not shown) for detecting the bending. 58A, 58B, and 58C which attached and showed 
different hatching from a fixed part are load mass, respectively, and in order to lower a resonant frequency and 
to make it equal mutually, they consist of the thick deposit of the metal given to the foot point. The resonant 
frequency of the inside foot C54 may give a difference as suitably as the resonant frequency of both ****. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/19/2005 



JP,2003-024287,A [DETAILED DESCRIPTION] 



Page 8 of 20 



* • 

[0052] If the movement sensor oscillating object 50 rotates by angular- velocity omegaz now around a revolving 
shaft parallel to the Z-axis perpendicular to the direction of illustration, i.e., space, the Coriolis force 
proportional to angular velocity will act on the oscillating foot of both outsides. The direction is a longitudinal 
direction of a foot, and if the force of the foot tip sense acts on the foot A53 outside a certain moment, the other 
force will act on the outside foot B55 in the base of a foot. The direction of the force changes in sine 
synchronizing with vibration of a foot, and is reversed periodically. To an outside leg shaft, since it is reverse, 
the eccentric direction of load mass also constitutes a couple, the tuning fork base 56 is shaken [ it is separated 
from two force of both **** in parallel and ], and a minute rotational vibration is caused in the surroundings of 
the supporting point 57. Sensing vibration of the tuning fork base 56 resulting from the moment by this Coriolis 
force, the inside foot C54 vibrates with the amplitude proportional to Coriolis force. The oscillating electrical 
potential difference extracted with the detection electrode prepared in the inside foot C54 is the detecting signal 
of angular velocity. 

[0053] The acceleration-sensor section of the movement sensor oscillating object 50 consists of one pair of two 
vibrating parallel rods A, rods B, and load mass. It consists of the rod A61 which is the spring section, a rod 
B62, the retaining spring 63 (member for allowing the minute variation rate of the direction of illustration X, 
supporting the load mass 60) of 60 (it consists of a part of mass of the material plate of a large area, and the 
mass of the thick plating material given to the front face), or 2 load mass, and a fixed part B64 (part for carrying 
out support immobilization so that the load mass 60 may not displace greatly especially in the direction of X). 
The rod A61 which is both-ends immobilization respectively, and a rod B62 are excited by the oscillator circuit 
(for example, contained in the angular- velocity measuring circuit 14 of drawing 1 ) by the oscillating style 
which accomplishes a symmetrical arc shape about the synmietry axis of the movement sensor oscillating object 
50. 

[0054] Although the oscillation frequency is usually fixed, if the acceleration Gx of the direction of illustration 
X acts on the load mass 60, the load mass 60 will compress or pull a rod A61 and a rod B62 to the longitudinal 
direction by the force proportional to the magnitude, and an oscillation frequency will fluctuate with the 
direction and magnitude of the force, and it will change. Then, the reference frequency and the above- 
mentioned oscillation frequency which were prepared separately are compared, and if the direction and amount 
of ** of an oscillation frequency are got to know, it can ask for the acceleration of X shaft orientations. 
Especially the source of reference frequency is not prepared, but the oscillation frequency of the outside feet 
A53 and B55 which are the oscillating objects for angular-velocity sensors can be used for instead of. The 
greatest advantage of this movement sensor is a thin form, and is being able to arrange in parallel with the 
greatest field (screen) of wrist watch form equipment moreover, and being able to detect important Gx and 
omegaz. 

[0055] Next, many experiments which search for the gestalt of the optimal operation of this invention and 
which went to accumulate are explained using drawing 14 - drawing 19 . Drawing 14 is the explanatory view of 
the experiment situation of the oscillating response in body actuation sensing first. The body 4 which is a test 
subject was uprighted, one leg was put on standing ways 5, and other feet were put on the base of the vibration 
exciter 6 which vibrates in the direction of a vertical. In addition, the axis of coordinates of X, Y, and Z was set 
up like illustration on the basis of the body 4. The black dot given to the body 4 shows the part equipped with 
the body sensing equipment 301 containing an acceleration sensor. And the response of the sensor with which 
at least each part to the excitation of the direction of X (the direction of a vertical) was equipped first was 
calculated. Excitation carried out the sweep of the 5-lOOOHz with the fixed acceleration of 4.9m[/s ] *s by the 
sine wave. In addition, the acceleration of the direction of X is also indispensable data, in order to ask for the 
consumption calorie in ordinary movement of a walk etc. 

[0056] Drawing 15 is the graph which shows the experimental result of an oscillating response of the Z 
direction of the acceleration sensor with which at least each part of the body when exciting sole of one of the 
two on the above-mentioned experiment conditions was equipped, and the axis of abscissa showed an excitation 
frequency and the acceleration with which the axis of ordinate was detected with logarithmic scale, 
respectively, (a) is the case where the top of the head and (b) equip with a chest pocket and (c) the wrist at 
which a waist belt and (d) lengthened the ankle and (e) lengthened the elbow, and the wrist which (f) bent the 
elbow and was leveled, respectively, (c) When a waist belt, the (d) ankle, and the (e) elbow are lengthened, each 
**** of a wrist which bent the (f) elbow shows both at the time of attaching a sensor in a symmetrical part 
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about the medial axis (field which divides right and left) of the case where it attaches in a bodily excitation side, 
and the body on the same Fig., and has made the comparison easy. The difference of a wave of the response by 
the side of excitation and the synmietry is [ that there is almost nothing ] the most gently-sloping in the (e) Fig. 
over the perimeter wave number range for seeing these data. Moreover, sole vibration of about 20Hz or more 
has low transmissibility, and the detection which could not be easily influenced of the hardness of footwear or 
the ground and was stabilized in detection of a walk or transit can be expected. It turns out that it is most 
excellent in these reasons to equip a wrist with a sensor generally if measurement of a special body region is not 
the purpose. 

[0057] Next, movement detection of the '*finger-nose test" which is an example of the test performed in order to 
evaluate extent of the condition of disease of the hemiplegia patient by cerebral infarction was performed using 
the acceleration sensor and angular- velocity sensor with which the wrist was equipped. This has a test subject 
do actuation which repeats a finger according to a metronome signal and it has in its nose. Drawing 16 is the 
graph which shows the measurement result of movement of the right hand in a finger-nose test, and a left hand 
by the detection wave as it is, an axis of abscissa is time amount (second), and an axis of ordinate is a detection 
value. As for a healthy person A, (c), and (d), (a) and (b) show a left upper extremity paralysis patient's case, as 
for a healthy person B, (e), and (f). Although a rhythm that acceleration and the angular velocity of any 
actuation of a near hand are smooth and fixed is accepted by two healthy persons for seeing these drawings In a 
hemiplegia patient, II Tempo of operation is late, the wave is also confused, since it is especially remarkable in 
the case of the upper extremity by the side of paralysis, critical [ of a symptom ], improvement extent in 
comparison with the past data, etc. can judge easily, and it turns out that the body side equipment of a wrist 
form is very effective. 

[0058] Next, the experiment which identifies some kinds of walks by the movement sensor with which the wrist 
was equipped correctly using the measurement result of the acceleration and angular velocity of each direction 
was conducted. An axis of coordinates is as having been shown in drawing 5 , and the normal axis of the body 
in which the X-axis stood straight, and a Y-axis are an antero-posterior axis and a lateral axis with the level Z- 
axis, a test subject — 14 man and woman in his 20-40's, and the class of movement - usually - a walk - he 
already walked, and it is five sorts of a jogging, transit, and an arm restricted walk (folding its arms, pocket ON 
**, private secretary), and data extraction was performed by putting together 20 steps or 50 steps. A detection 
wave carries out data processing rather than remains as it is, and is processed. When one detects the peak (each 
peak value of the vibration- voltage waveform outputted from a measuring circuit according to a walk) of 
vibration, others have taken those logarithms further by the case where distribution (average of the square of the 
difference of each data and the average) of the value of each point is calculated by having carried out multi- 
point sampling (the wave electrical potential difference under walk of 20 - 50 steps being sampled by 50Hz) of 
the wave. A result is divided into drawing 17 - drawing 19 , and is shown. 

[0059] It is drawing where drawing 17 (a) used the variances of an acceleration wave of the X-axis and a Y- 
axis, and (b) used the peak value of an acceleration wave of the X-axis and a Y-axis. 
[0060] Drawing 18 (a) takes X-axis acceleration and Z axial-angle rate, (b) takes Y-axis acceleration and Z 
axial-angle rate, and all are drawings using the peak value of a detection wave. 

[0061] It is drawing where, as for drawing 19 (a), both Y-axis acceleration and Z axial-angle rate used X-axis 
acceleration and Z axial-angle rate, and (b) used variances. 

[0062] In drawing 17 (b) which combined peak value with seeing each drawing first and drawing 18 (a), and 
drawing 18 (b), it solidifies in the point of measurement which shows various kinds of movements mutually, 
and since there are some which become intricate considerably and moreover enter, there is a possibility that 
discernment of movement may not be ensured. Both drawings of drawing 19 which combined acceleration and 
angular velocity in the example which combined the variances of a detection wave to it although the 
separability of movement was bad in drawing 17 (a) which is acceleration have comparatively good 
separability. The direction of drawing 1717 (a) which used the vertical direction acceleration Gx and vertical - 
order side internal-version angular- velocity omegaz especially is considered that epicritic is a little good. 
[0063] When it is common to use the vertical direction acceleration Gx and vertical - order side internal-version 
angular- velocity omega z as a direction of movement in body side equipment of susceptibility from the above 
result, it is the optimal on movement discernment, and it is shown that it is realizable with body side equipment 
with sufficient wearing nature like drawing 3 and a sufficient feeling of use using the movement sensor of the 
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thin form which this is suitable also for the judgment of rehabilitation like drawing 7 , and has the detection 
direction like drawing 4 . 

[0064] The gestalt of operation of this invention of not being restricted to some gestalten described above is 
natural. For example, the direction of the susceptibility of acceleration or angular velocity may also choose 
bearing which changes with purposes of using equipment. The data transmitted and received between body side 
equipment and an external device may be what kind of thing, as long as required movement information is 
transmitted. Moreover, body side equipment may be equipped with functions, such as a clock and a cellular 
phone. A clock function can be used also for control of timing. Moreover, the stowed position of body side 
equipment can also not necessarily be made into the location of for example, not only a wrist but arm top 
arbitration, moreover, a movement measurement result — always ~ drawing 1717 - it may not restrict 
processing it as follows and displaying, but as shown in each drawing of drawing 16 , the detection wave of 
acceleration or angular velocity may be displayed as it is. Moreover, in quest of the average of an absolute value 
etc., there may be versatility besides the experiment having shown data processing of measured value. 
Moreover, other acceleration or angular velocity of a direction are also measured, it considers as an auxiliary 
data, and raising the precision of a diagnosis or movement evaluation is also considered. 
[0065] Moreover, as an application of this equipment, it is not restricted to extraction and evaluation of 
movement data, for example, there is use as a communication tool. To a remote medical person in charge, a user 
can perform as a signal body actuation which fixed beforehand how many kinds of those demands and 
volitional transfer, such as "wanting you to come inmiediately", can analyze a movement detection wave by the 
external device side, and can know, the signal actuation, i.e., intention. 

[0066] Drawing 20 is a flow chart for explaining actuation of the movement judging circuit 17 (refer to drawin g 
11 ) of the terminal unit 364 with which accepting-station equipment 361 is equipped, and a control circuit 25. 
These movement judging circuits 17 and control circuits 25 are realizable with one microcomputer etc. It moves 
from step bl to step b2, acceleration Gx and angular- velocity omegaz are detected, and a pulse wave is further 
received in the communication circuit 23 of a receiver 362. At step b3, momentum Q is calculated based on 
acceleration Gx and angular-velocity omegaz. 

[0067] At step b3, a pulse is calculated again based on a pulse wave. In the operation of Pulse U, counting of 
the count of the time amount Wl defined beforehand, for example, the pulse pulse for 10 seconds, can be 
carried out with a counter, and the pulse U around for 1 minute can be obtained by N Doubling the enumerated 
data. Here, it is for Wl and N= 1 minute. 

[0068] At step b4, it is judged whether momentum is excessive, or the momentum Q calculated in step b3 is 1st 
less than [ value Ql ] which is defined beforehand, and is normal. If normal, it will move from step b4 to step 
b5, and it will be judged whether it is within the limits (namely, U2 <=U<U1) of the values Ul and U2 which 
Pulse U defines beforehand. If the pulse is normal in step b5, in step b6, momentum Q and Pulse U will be 
displayed on a liquid crystal panel with a display 18, and it will be printed by the recording paper with the 
recording devices 21, such as a printer. 

[0069] When it is in too little [ in step b5, a pulse is excessive (namely, U1<=U), or / a pulse ] (namely, U<U2), 
Move to step b7, and the alarm by the display 18 and the recording device 21 is generated, an emergency call is 
transmitted through a dial-up line, or it is transmitted on radio, and sets to a medical institution or welfare 
facilities by this. The alarm signal can be received and the measures against a user can be performed 
appropriately. 

[0070] In step b4, it is judged whether when excessive (namely, Q1<=Q), in step b8. Pulse U has a normal 
momentum Q. In step b8, when excessive (namely, U1<=U), in step b7, an alarm signal is generated for Pulse 
U, and an emergency call is performed like the above-mentioned. When Pulse U is judged to be a normal thing 
in step b8 (namely, U1<=U), it is normal and display and record are performed in step b6. 
[0071] Drawing 21 is a wave form chart for the user of the movement judging circuit 17 in accepting-station 
equipment 361 and a control circuit 25 to explain the actuation in a resting period. The pulse wave signal 
acquired from Sensor SR corresponds to a peak 461, and the time interval W2 between these peaks 461 is a 
value corresponding to a pulse. 

[0072] The axis of ordinate of drawing 21 is the reinforcement of the reflected light received by the photo 
detector 316 (refer to drawing 4 ), and the axis of abscissa of drawing 21 shows time amount. A noise cannot 
mix in a user's resting period and a pulse wave, but a pulse can be calculated correctly. 
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[0073] Drawing 22 is drawing for explaining data processing in the condition that the user of the movement 
judging circuit 17 in accepting-station equipment 631 and a control circuit 25 is exercising. As shown in 
drawing 22 (1), while the user is exercising, an acceleration sensor 11 derives a pulse number 463 with body 
sensing equipment 301. As the output wave from the pulse sensor SR is shown in drawing 22 (2), a noise 
component 464 is mixed. The movement judging circuit 17 is in the condition that the pulse-like output 463 of 
an acceleration sensor 1 1 is obtained, and includes a noise rejection means to remove the noise component 464 
contained in the output of the pulse wave sensor SR, In this way, by removing the noise component 464 
contained in the output of the pulse wave sensor SR, a smooth pulse wave signal can be acquired like the pulse 
wave output wave of the resting period of drawing 21 at the time of movement of a user. It becomes as [ ask / 
by this, / for it / it / a pulse is calculated correctly and ]. 

[0074] Drawing 23 is the block diagram showing the configuration of the whole terminal voltage 401 of the 
body condition of other gestalten of operation of this invention. The gestalt of this operation is similar to the 
gestalt of the above-mentioned operation, and gives the same reference mark to a corresponding part, it should 
observe — with the gestalt of this operation, the above-mentioned transmitting means 22 and above-mentioned 
receiver 362 in a gestalt of operation of drawing 1 - drawing 22 are omitted, the whole configuration is attached 
in a belt 309 in one, and, moreover, a configuration is miniaturized. Having each required circuit and required 
display 18 which were already explained in the above-mentioned body sensing equipment 301, it becomes 
unnecessary, the situation of movement and the information on the evaluation are displayed, and a 
communication circuit has the advantage to which user (wearer) confidence can check it. As for the acquired 
information, it is possible to also make the external instrument which a regenerative circuit 20 is reproduced 
later on and a third person etc. is made to check memorize. A control circuit 26 acts on each circuit in body side 
equipment 1, generates control signals P261, P262, P263, P264, and P265, and adjusts the cooperation actuation 
between the timing of each circuit of operation, or each circuit. 

[0075] An example of the gestalt of operation of the body sensing equipment 301 of this invention is described. 
The principal part is a form similar to a wrist watch, and a wrist is equipped with it with an arm volume band. A 
movement sensor and its circuit of operation are built in the interior at least. To the direction of the proper of a 
movement measuring device, even if there are few movement sensors, they measure the acceleration and 
angular velocity of one direction, respectively. The direction of the acceleration Gx measured is a direction 
which corresponds in the bodily vertical direction (namely, the X-axis is set as the direction of a vertical, and 
this), when a wearer stands and an arm is automatically lowered to a body side. Moreover, the output of 
angular- velocity omegaz measured is equivalent to the hand of cut where the wrist of the circumference of the 
lateral axis (Z-axis) of the body when shaking an arm in parallel with a body side face is natural. The measured 
acceleration Gx and the output of angular-velocity omegaz are processed variously, and it is used for 
discernment of movement, or count of consumption energy. A user may observe those last information 
immediately with the equipment of a wrist, and a wireless transfer is carried out at the computer which had an 
operation or before or intermediate data fixed. Or the data of the part on the 1st are gathered, for example, and it 
transmits with a cable, and may be made to carry out visualization and record of the last information by the 
operation by the side of a locking device. The gyroscope sensor 12 can be constituted so that the angular 
velocity omega x of the circumference of the X-axis or a Y-axis or omegay may be detected further. 
[0076] The main descriptions of this invention are not in the configuration or functional assignment of a body 
side device or an external instrument, but it is in the algorithm for acquiring required information from 
acceleration Gx or angular- velocity omega z. The outline is described below and the flow chart which shows 
actuation of the gestalt of operation of this invention further explains to a detail. 

[0077] In addition, acceleration Gx and angular-velocity omegaz use the data which sampled measured value by 
10-lOOHz (for example, 20 or 50Hz). Moreover, as an amount which shows acceleration Gx and the magnitude 
of angular- velocity omegaz, the sum or the square sum of an absolute value of the sampled data is used. [ of the 
predetermined number ] 

[0078] (1) Discernment of action of the body : if a certain amount of periodicity is looked at by acceleration Gx 
and the sampling data of angular- velocity omegaz, it will be a walk or transit, and if periodicity is not accepted, 
judge that they are other movements. Furthermore, a walk and transit are distinguishable by the difference of 
acceleration Gx being seen notably. Those actions divide reinforcement into several steps further with the 
amount which shows acceleration Gx or the magnitude of angular- velocity omegaz. Moreover, in a walk or 
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transit, the number of steps is countable from the periodicity of data. 

[0079] (2) short-time consumption energy: — the conventional extensive research — criteria [ male / 20-29-year- 
old ] — carrying out ~ every gestalt of various actions ~ a unit pile — (— the consumption energy of per kg) is 
given as "a multiplier according to action" as shown in Table 1 (it calls at the Japan Amateur Sports Association 
sports science committee). About the test subject (user) from whom age and sex furthermore differ, the 
correction factor is given, as shown in Table 1 (based on the 4th amendment "Japanese recommended dietary 
allowance"). Consumption energy is calculable if the class of action which is performing consumption energy 
(basal metabolism is included) is decided by these. 
[0080] 
[Table 1] 
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0« 0464 
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0. 1349 


80B/iiiii 
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1km 
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0.1083 
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0. 0233 
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0. 0464 




0. 0587 
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^itelOkn/hr 
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[0081] 
[Table 2] 





m 
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10 


1. 542 


1.471 


20-29 


1 


0. 971 


11 


1. 454 


1.371 


30-39 


0. 954 


0. 917 


12 


1. 375 


1.288 


40-49 


0. 925 


0.879 


13 


1. 288 


1.213 


50-59 


0.917 


0.863 


14 


1. 217 


1.142 


60-64 


0. 908 


0. 858 


15 


L158 


1.079 


65-69 


0.9 


0. 863 


16 


1. 125 


1.038 


70-74 


0.896 


0. 863 


17 


1. 096 


1. 008 


75-79 


0.875 


0.871 


18 


L 071 


1. 004 


80- 


0. 867 


0.867 


19 


1. 05 


0.999 









[0082] (3) Consumption energy of long duration : what is necessary is just to integrate with the consumption 
energy of the short time which changes in time. Or a movement sensor may be operated not always but 
intermittently, and the class and reinforcement of action which were identified from working data may integrate 
the consumption energy calculated as what is maintained during the intermittent-control-action spacing period 
which is several minutes - about ten minutes. 
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[0083] Actuation of the flow chart of a part with which drawing 24 performs the flow chart of measurement 
actuation of an example of the gestalt of operation of the movement measuring device of this invention, and 
drawing 25 performs energy count of them is shown. In drawing 1 , data, such as a step, are inputted into a 
user's age, sex, weight, and a pan on a stage 1 according to the purpose. If a power source is turned on on a 
stage 2, a movement sensor and a measuring circuit will start actuation, and on a stage 3, much Gx(es) and 
omegaz are measured to predetermined timing. On a stage 4, omegaz is sampled by 20Hz and frequency 
analysis (based on Shorttime DFT) which scrutinizes whether there is any frequency of 4Hz or less at intervals 
of O.lHz is performed. Data are updated every 2 seconds. The frequency of a walk is about 0.5- 1.8Hz. 
Moreover, on a stage 5, the ratio of the average a of Gx data in a period and peak value b is calculated. 
[0084] Periodicity is judged on a stage 6. Periodicity is not accepted, or when it is b/a<7, it shifts to the 
branching A point of drawing 2 as having no periodicity, and energy count of non-periodic motion is 
performed. Periodicity is clear, and it will be identified, if walk or transit is performed on the stage 7 when it is 
b/a>=7. Twice x 2 seconds of the peak frequency of omegaz are counted as the number of steps for 2 seconds 
on a stage 8 (it is the value judged that the value of b/a=7 used in addition for the boundary of decision is almost 
the optimal in this time which is chosen experimentally and used the sum of an absolute value for data in this 
case). On a stage 9, the number of steps is displayed (it is 2-second delay) (for example, a maximum of 24 
hours), and part storage preservation of the change (for example, addition of every 15 minutes and 1 day by day 
the number of steps value) on several is carried out (data may be transmitted to an external computer). And it 
shifts to the start point B of the flow of energy count of transit and a walk further. 

[0085] In drawing 25 , it judges that they are actions other than a walk or transit, aperiodic action is classified 
according to the following formula on a stage 12 using the square sum (or sum of an absolute value) of the data 
for [ it sampled by 20Hz of Gx ] 2 seconds, and an action multiplier is decided like illustration on a stage 11. 
That is, if it becomes Gx<2, it will be desk work (seating position) and 2<Gx<6, it is light work and 6<Gx<16 
(housekeeping in a standing position etc.) and it is light movement (sport) and 16<Gx, it is regarded as intense 
movement (sport). The body is carried out to movement classified, respectively, and a predetermined action 
multiplier is applied. In addition, although the numeric value showing the magnitude of Gx used here or omegaz 
is an output voltage value of the measuring circuit used in the gestalt of this operation and there is-like 
proportionally relation between acceleration, angular velocity, or those absolute values (or square sum), it 
refuses that it is not a value with those dynamic units. 
[0086] On a stage 13, consumption energy is calculated by the degree type. 

consumption — energy — [— kcal — ] — = — action — an exception — a multiplier — [— kcal/kg/min ~] - x — 
weight — [— kg ~] — X — time amount — [— a part ~] ~ x — a correction factor — and — a stage — 14 — **** — 
consumption — energy — a value ~ a display — preservation — being required — if — an external computer — 
data (the data before count are sufficient) — wireless ~ a transfer — carrying out — carrying out — having . 
Probably, it will be appropriate to a consumption energy value to display the value for for [ every ] 15 minutes 
or the value of 1 day by day. If data processing is completed, return and the next kinematic analysis will be 
carried out to C point of the stage 4 of drawing 1 from a terminal point C. 

[0087] From a B point, in transit and a walk, on a stage 15, the classification is performed further, and it 
determines an action multiplier, respectively. That is, using the square sum (or sum of an absolute value) of Gx 
and omegaz, if it is Gx<8 and omegaz<2.8, it is walk 1 and 2.8<omegaz<5, it is walk 2 and 5<omegaz<7.2, it is 
walk 3 and 7.2<omegaz, it is walk 4 and 8<Gx<16, it is transit 1 and Gx<16 and it is transit 1 and 16<Gx, it 
considers as transit 2. On a stage 16, consumption energy is calculated by the formula as stated above using an 
action multiplier. The flow which came out of D point is sent to the stage 14 of drawing 2 R> 2, and performs a 
display and maintenance of data. 

[0088] Hereafter, the validity and practicality of a view of this invention are verified using drawing 26 which 
shows the experimental result using the algorithm of this invention - drawing 34 . 

[0089] The graph and drawing 27 showing the relation of the sum of Gx of movement and the absolute value of 
omegaz by which drawing 26 was judged to be those of a test subject P with periodicity are a graph showing the 
relation of the sum of the absolute value of Gx and omegaz in movement judged to be the non-periodicity which 
the same test subject performed. From now on, the reinforcement of transit and strong movement is Gx and it 
will turn out that it can classify according to on-the-strength omegaz of a walk and other movements. 
[0090] Drawing 28 is a graph showing the relation of the rate of a walk and transit, and the sum of the absolute 
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value of omegaz in five test subjects P, Q, R, S, and T. The rate of a v^alk is proportional to omegaz well, and it 
turns out that walking speed (reinforcement) can be presumed by omegaz. On the other hand, a travel speed is 
difficult to presume in omegaz. It is considered to be the reason at the time of transit to bend an elbow. 
[0091] Drawing 29 is a graph showing the relation of the rate of a walk of the same test subject and transit, and 
the sum of the absolute value of Gx. A travel speed is understood that it can presume by Gx. 
[0092] Drawing 30 is a graph with which distribution of Gx when carrying out walk and transit at the rate 
specified mostly and the sum of omegaz absolute value is expressed to a test subject P. The data of the same 
rate are collected well, it is the magnitude of Gx about transit and it is shown that a walk can fully be classified 
according to the level of Gx and the magnitude of omegaz. 

[0093] Although drawing 31 is the graph of the same data extracted about the test subject R, omegaz has 
solidified more smallish in this case and it has not succeeded in the classification of walking speed. When a test 
subject's R action was observed, the peculiarity of turning a palm ahead occurs at the time of a walk, the sense 
of the sensor of the equipment of a wrist changed, and it turned out that right omegaz is not measured. This cure 
can be amended, if for example, a movement measuring device is shifted a little and it equips with it around a 
wrist. Although there are other approaches, it mentions later. On the other hand, trouble is not looked at by the 
classification of the travel speed by Gx. 

[0094] Drawing 32 is a graph which shows the result of having identified movement for one day of a test 
subject P every 15 minutes. A user's behavioral analysis becomes possible by this invention, and it is shown that 
usefulness is high. 

[0095] Drawing 33 is a graph over one day of a test subject P which shows fluctuation of the consumption 
energy in every 15 minutes. In order that this may also grasp a user's energy consumer expenditure income 
pattern or total consumption energy, it is shown that this invention is useful. 

[0096] Drawing 34 is the graph which showed fluctuation of the number of steps over one day of a test subject 
P every 15 minutes. This Fig. can also know a user's behavior pattern, and can combine it with other graphs, 
data, etc., for example, it can consider as the data on a diagnosis or an improvement of living condition. 
[0097] The gestalt of operation of this invention of not being caught by what was described above is natural. 
For example, the direction of detection of acceleration or angular velocity may also incorporate G of biaxial or 
three shafts, or omega sensor, although it is one shaft (one direction) and this is the configuration which a 
movement measuring device can realize by low cost most with both the gestalten of the above-mentioned 
implementation. In this case, there is a merit whose information for analyzing movement increases. Moreover, it 
does not depend in the posture or direction of a measuring device, but it becomes possible to compute the 
absolute maximum and the absolute minimum value of acceleration or angular velocity. Even if a direction to 
detect by a user's peculiarity like the test subject R of drawing 11 shifts on equipment, for example from the 
angular-velocity component of a 2-way, maximum (in the case of wrist equipment, it is thought that it happens 
by rotation of the arm in alignment with a body side) can be calculated, and it can ask for this. 
[0098] Moreover, it is independent, or the measurement value which equipped in addition to the wrist (the 
upper arm, a breast, the waist, foot, etc.), and obtained the movement sensor 30 of body sensing equipment 301 
from these is related with the measurement value in a wrist, and more advanced kinematic analysis can also be 
aimed at. For example, by equipping the leg with an angular-velocity sensor, it is thought that the analysis of 
movement by the bicycle becomes easy. 

[0099] Moreover, the part with which the arm other than a configuration of giving all functions to the 
equipment with which an arm is equipped equips limits a function as much as possible to sensor relation, forms 
equipment into small lightweight, and mitigates wearing addition, it divides into equipment, the portable 
telephone (the thing equipped with a required function), etc. attached to a belt etc. after operation part, and the 
configuration which displays an analysis result on these or transmits data from these to a host computer may 
also be. A certain amount of arrangement to a pacemaker user is also possible by carrying out like this. 
[0100] Moreover, the detection function in the case of being special can be given besides a calculation function 
as stated above, and it can contribute to a user's insurance, for example, acceleration and angular velocity ~ 
predetermined time — when it is found whether the user fainted when operating by the loose frequency which is 
not usually considered when not detected most, thru/or a user falls over, a movement sensor produces an 
unusual wave-like (for example, shocking wave) output temporarily — I will come out. moreover — striking 
equipment violently or shaking, when a user asks for urgent assistance **** ~ etc. ~ it carries out and a signal 
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can be sent In that case, it is desirable for movement detection equipment to send an emergency signal by 
pronunciation or wireless. It is possible to send a rescue signal via a device with wireless functions, such as a 
portable telephone which the loudspeaker attached to a device is used in pronunciation, and an electric wave is 
sent to a direct external instrument in the case of wireless, or is possessed. When equipment detects the outlying 
observation of acceleration or angular velocity, it interrupts and the priority processing of the rescue signal 
generation function is carried out to the usual processing root as shown by drawing 24 and drawing 25 . 
[0101] Drawing 35 is the perspective view showing the configuration of the angular- velocity sensor 12. This 
angular- velocity sensor 12 is a biaxial gyroscope sensor. The electrostrictive ceramics (PZT) 472 in which the 
detection electrode which serves as the drive electrode quadrisected into one side of the metal disk 471 as a 
basic configuration of this sensor section was formed is joined, and the spherical weight 473 is joined to the 
opposite side. The metal disk 471 is adding an electrical signal to the drive electrode formed on PZT472, and 
vibrates perpendicularly to the front face. When angular velocity is perpendicularly applied to vibration, the 
generated Coriolis force deflects a weight 473 and a disk 471 is distorted. Biaxial Z, angular- velocity [ of X ] 
omega z, and omegax are detectable to coincidence by one sensor among the detection electrode quadrisected at 
this time with two pairs of detection electrodes which carry out phase opposite. 

[0102] Drawing 36 is the block diagram showing the electric configuration of the angular-velocity sensor 12. 
With the gestalt of this operation, a drive and detection are made to serve a double purpose with a quadrisection 
electrode. As shown in drawing 36 , the quadrisection electrode used for a drive is connected with the 
transmitter through resistance at the feedback amplifier section. XI in drawing and X2 (Zl, Z2) electrode are 
connected to a differential amplifying circuit 478,479 through the feedback amplifying circuits 474-477. Full 
wave rectification of the signal is carried out by the synchronous-detection circuit 481,482, and by covering a 
low-pass filter (LPF) 484,485, the signal by which full wave rectification was carried out serves as a direct 
current, is amplified by the direct-current amplifying circuit 486,487, and is sent to an external output terminal. 
Since driver voltage is controlled by the return signal, a sensor can vibrate to stability with an almost fixed 
current. AC electrical potential difference of driver voltage 1.5 ****-p which made it generate by the drive 
circuit is impressed between the drive electrode formed in the PZT disk, and the reference electrode formed so 
that it might connect with a metal disk electrically at the rear face of a PZT disk. The node in a drive and 
detection mode is made in agreement. When it calculated by FEM simulation and a prototype was built based 
on the result, the node circle in detection mode is near 0.55R, and it became clear that there was a gap drive 
mode and a little. For this reason, it considers as ****** by silicone rubber, and effect of a gap of a node circle 
is made small. 

[0103] The principle of operation of the angular-velocity sensor 12 is typically shown in drawing 37 (a) and (b). 
Drawing 37 (a) is in the condition (velocity of vibration: Vy) that the sensor is vibrating to Y shaft orientations, 
and when the angular rate of rotation (omegaz) is given to the circumference of the Z-axis to a sensor in this 
condition, the Coriolis force (Fx) generated by the angular rate of rotation acts on X shaft orientations to a 
spherical weight. Consequently, the mass of a spherical weight generates the moment to a disk ( drawing 37 
(b)). The Coriolis force at this time is given by the following formulas (2). 
[0104] 

Fx=2m-Vy-omegaz — (2) 

m: Mass Like the velocity of vibration of Vy: Y shaft orientations, when the angular rate of rotation omega x is 
given to the circumference of the X-axis, the generated Coriolis force (Fz) acts on Z shaft orientations to a 
spherical weight. Consequently, the mass of a spherical weight generates the moment in a disk. The Coriolis 
force at this time is also given by the following formulas (3). 
[0105] 

Fz=2 m-Vy-omega x ~ (3) 

The angular rate of rotation omega x and omegaz are determined by Vy, m, known Fz, and known Fx by the 
above. In fact, the angular rate of rotation acts on the spherical weight joined to the core of a metal disk, and is 
measured by detecting change of the amount of distortion of a disk by PZT472. Moreover, in the case of an 
oscillating gyroscope, it is important to make effect of external force, such as acceleration, as small as possible. 
Therefore, ** supporting structure is made into ********** by silicone adhesives etc., and it suppresses that 
the external force of a high frequency component transmits to the sensor section as much as possible. ** 
thickening the metal disk 471, and it being light as much as possible in the weight of the ** weight 473, and 
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bringing a center of gravity close to the metal disk 471 as much as possible — Qm of vibrator - high - carrying 
out — the vibration at the time of resonance — make it high that it is only strange, make the power of test of 
Coriolis force high, and make effect of external force, such as acceleration, small conversely. 
[0106] Drawing 38 is drawing for explaining the charge distribution and distortion in the drive mode in the 
angular- velocity sensor 12, and detection mode. As shown in drawing 38 (b), when the force of X shaft 
orientations joins a spherical weight, according to the direction of actuation of the spherical weight, a charge is 
generated on PZT and the sense and amount can be determined by detecting the generated amount of charges. 
Since the net charge generated with drive mode and detection mode is detected as an external output signal in 
fact, a differential amplifying circuit 478,479 detects only the signal about the Coriolis force which is the signal 
in the detection mode which is a required signal, and cancels an unnecessary signal. It is the same as shown in 
the mimetic diagram which shows drawing 38 (c) also in the Z-axis. 
[0107] The gestalt of the next operation is possible for this invention. 

(1) They are the belt twisted around some bodies of (a) people or an animal, and the sensor arranged inside the 
(b) belt. A sensor The sensor which has the photo detector which outputs the detecting signal which receives the 
scattered light by the body tissue of the light from the light emitting device which generates light towards the 
body tissue of a man or an animal, and a light emitting device, and expresses the reinforcement of the scattered 
light, (c) It is health condition detection equipment characterized by including a judgment means to be formed 
in a belt, and to judge and choose a pulse wave among the detecting signals from each photo detector, and a 
transmitting means to transmit the detecting signal of the pulse wave which was prepared in the (d) belt and 
chosen by the judgment means by the electromagnetic wave. 

[0108] (2) It is (a) health condition detection equipment, and they are the belt twisted around some bodies of a 
man or an animal, and two or more sensors which open spacing in the hoop direction of a belt and are arranged. 
Each sensor The sensor which has the photo detector which outputs the detecting signal which receives the 
scattered light by the body tissue of the light from the light emitting device which generates light towards the 
body tissue of a man or an animal, and a light emitting device, and expresses the reinforcement of the scattered 
light. The detecting signal which is prepared in a belt and contains outpatient department light among the 
detecting signals from each photo detector, A judgment means to judge and choose the detecting signal which 
does not contain outpatient department light, and a transmitting means to transmit the detecting signal which 
does not contain the outpatient department light which was prepared in the belt and chosen by the judgment 
means by the electromagnetic wave are included. A sensor as a light emitting device It has the red 
photoluminescence component which emits light in red light, and the infrared light light emitting device which 
emits light in infrared light. A photo detector The health condition detection equipment which receives the 
scattered light by the red photoluminescence component and the infrared light light emitting device in common, 
(b) While answering the output of a receiving means to be a processor and to receive the electromagnetic wave 
from a transmitting means, and a receiving means, calculating the level of the detecting signal of the photo 
detector by red light and infrared light and calculating the saturation of oxygen of arterial blood It is health 
house keeping equipment characterized by having a processor including an operation means to calculate the 
level of the detecting signal of the photo detector by red light or infrared light, and to calculate a pulse, and a 
display means to answer the output of an operation means and to display the saturation of oxygen and the pulse 
of arterial blood. 

[0109] If this invention is followed, the light emitting device 314,315 of health condition detection equipment 1 
generates red light and infrared light, respectively, and by the single common photo detector 316, the scattered 
light can be received, the detecting signal from the photo detector obtained in this way can be transmitted by the 
electromagnetic wave, the receiving means 364 of a processor 302 can receive, and it can calculate and ask for 
the saturation of oxygen of arterial blood. Furthermore, a pulse can be calculated using the detecting signal of 
the photo detector by red light or infrared light. In this way, the saturation of oxygen and the pulse of arterial 
blood can be displayed on the display means 367, and the health condition of a man or an animal can be 
supervised. 

[01 10] (3) It is (a) health condition detection equipment, and they are the belt twisted around some bodies of a 
man or an animal, and two or more sensors which open spacing in the hoop direction of a belt and are arranged. 
Each sensor The sensor which has the photo detector which outputs the detecting signal which receives the 
scattered light by the body tissue of the light from the light emitting device which generates light towards the 
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body tissue of a man or an animal, and a light emitting device, and expresses the reinforcement of the scattered 
light, The detecting signal which is prepared in a belt and contains outpatient department light among the 
detecting signals from each photo detector, A judgment means to judge and choose the detecting signal which 
does not contain outpatient department light, and the detecting signal which does not contain the outpatient 
department light which was prepared in the belt and chosen by the judgment means. Health condition detection 
equipment including a transmitting means to transmit the discernment data which identify the sensor by which 
the detecting signal which does not contain the outpatient department light was outputted by the 
electromagnetic wave, (b) When it is a processor and a receiving means to receive the electromagnetic wave 
from a transmitting means, and the time interval from which discemment data change are under the time 
amount defined beforehand, it is health house keeping equipment characterized by having a processor including 
an operation means to output an alarm signal. 

[0111] With the detecting signal from two or more sensors attached in the hoop direction of a belt when 
following this invention, discemment data are transmitted, in a processor 2, the time interval from which this 
discemment data changes is under the time amount defined beforehand, it is judged as what has the body 
motion of the person by whom health condition detection equipment 1 was carried, or an animal intense if that 
change is frequent, and an alarm signal is generated. In this way, it becomes certain to check the existence of 
the abnormalities of the health condition of a man or an animal. It is equivalent to the count of change of the 
discemment data for example, within fixed time amount exceeding the count appointed beforehand that the time 
interval from which discemment data change is under the time amount defined beforehand, for example, when 
change of the discemment data which exceed 10 times among lOsec(s) arises, it outputs an alarm signal. 
[01 12] As a light emitting device of each of said sensor, it has the red photoluminescence component which 
emits light in red light, and the infrared light light emitting device which emits light in infrared light. (4) A 
photo detector The scattered light by the red photoluminescence component and the infrared light light emitting 
device is received in common. An operation means While calculating the level of the detecting signal of the 
photo detector by red light and infrared light and calculating the saturation of oxygen of arterial blood The 1st 
which calculates the level of the detecting signal of the photo detector by red light or infrared light, and 
calculates a pulse, and the saturation of oxygen of arterial blood defines beforehand is out of range, or also 
when [ which a pulse defines beforehand / 2nd ] out of range, it is characterized by outputting an alarm signal. 
[0113] In order to attain the above-mentioned purpose, the body actuation sensing equipment of this invention 
is equipped with the following description. 

[0114] (5) The movement sensor which can measure the acceleration of one direction, and the surrounding 
angular rate of rotation of the shaft of 1 Tsu, The body side equipment with which the predetermined part of the 
body is equipped including a measuring circuit means by which predetermined carries out period measurement 
of the acceleration of said one direction, and the surrounding angular rate of rotation of one shaft, by this 
movement sensor. An arithmetic circuit means to perform a predetermined operation to the acceleration output 
and angular- velocity output of this measuring circuit means, respectively. Have a judgment circuit means to 
judge the class and reinforcement of body movement in said predetermined period with the combination of the 
acceleration output and angular- velocity output to which said predetermined operation was performed, and said 
display means to display the class and the reinforcement, or its evaluation result of judged body movement. 
[0115] Since the acceleration of one direction and the angular rate of rotation of one direction are detected, a 
predetermined operation is added to them and movement is judged or evaluated, it is a simple configuration and 
body side equipment is miniaturized by the minimum sensor and the minimum measuring circuit, and the body 
actuation sensing equipment of this invention can also give allowances to the power source, and has 
effectiveness with the fundamental conmiunication tool which is easy to deal with it. 

[01 16] (6) Be built in the body side equipment with which the predetermined part of the body is equipped with 
all of said movement sensor, said measuring circuit means, said arithmetic circuit means, said judgment circuit 
means, and said display means. It is effective in the ability of the user who can carry out direct reading of a 
judgment result of operation or the evaluation result with body side equipment to control oneself health easily. 
[01 17] (7) Said movement sensor, said measuring circuit means, and said arithmetic circuit means, It is built in 
the body side equipment with which the predetermined part of the body is equipped with said movement sensor 
and said measuring circuit means at least among said judgment circuit means and said display means. Other 
means are built in the external device with which said body is not equipped, and said body side equipment 
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should have been equipped with the transmitting means of middle data, and said external device should be 
equipped with the receiving means of said middle data. Since a judgment result of operation and an evaluation 
result are displayed on an external device side by the data transmission from body side equipment, by it, the 
condition of two or more users (patient) by the medical institution side can be observed and managed. 
Moreover, it is effective in the ability to receive the message from a user and perform corresponding processing. 

[0118] (8) The angular velocity of one direction where the body is the acceleration of the vertical direction 
mostly, and said movement sensor detects the acceleration of one direction which said movement sensor detects 
should be the angular velocity to rotation within the flat surface of the body which contains the direction of a 
vertical, and a cross direction mostly. It is effective in the need and sufficient information according to the 
purpose being acquired with the small detection important point prime factor by specifying the detection 
direction about the body of the rectilinear motion of body side equipment, and rotation. Moreover, since the 
both sides of an important walk, transit movement, and movement of an upper extremity are especially 
detectable, presumption of consumption energy and evaluation of rehabilitation are attained, for example. 
[0119] (9) Said body side equipment is a device with which an arm is equipped, in the interior, the angular- 
velocity sensor section of said movement sensor is contained by the container of a cube type with thin 
thickness, and is arranged almost in parallel with the largest field of said body side equipment, and the detection 
hand of cut of said angular- velocity sensor section should be a direction almost parallel to the largest front face 
of the container of said cube type, the largest field of body side equipment, the largest field of the movement 
sensor of a thin form, and detection — since surface of revolution was made almost parallel, there is 
effectiveness in which a feeling of a wearing burden has realized little body side equipment in the thin form. 
[0120] (10) Said body side equipment has a display on the main front faces, and that of the acceleration-sensor 
section and the angular- velocity sensor section of the unified structure are contained by the container of the 
cube type of said movement sensor, and the container of said movement sensor is arranged in said body side 
equipment almost in parallel with said display, and the acceleration detection direction of said movement sensor 
should be a direction almost parallel to the largest front face of the container of said thin form. Since the 
acceleration sensor was furthermore united with the angular-velocity sensor and it piled up with the display, 
there is effectiveness in which it was miniaturized further and legible body side equipment has also realized the 
display. 

[0121] (1 1) Said predetermined operation should be asking for one [ at least ] distribution of said acceleration 
output and said angular- velocity output. By asking for distribution of an acceleration output or an angular- 
velocity output, it is effective in distinction of the class of movement becoming clearer. 
[0122] (12) Said predetermined operation is asking for one [ at least ] distribution of said acceleration output 
and said angular- velocity output, and taking the logarithm further. By furthermore taking the logarithm of a 
movement measurement value, there is effectiveness it is clear ineffective that distinction of the class of 
movement does not have a pan. 

[0123] In order to attain the above-mentioned purpose, the movement measuring device of this invention is 
equipped with the following description. 

(13) It has the movement sensor which measures the acceleration of at least one direction of the predetermined 
part of the body, and the angular velocity of at least one direction. Said movement sensor is made to operate to 
predetermined timing. The acceleration output of said movement sensor. Have a discernment means to classify 
the class and reinforcement of action of the body using at least three kinds of information on one [ at least ] 
periodicity ** of an angular- velocity output and these outputs, and an operation means to perform a 
predetermined operation according to the classified action, and output the result of an operation of this 
operation means. In this invention, the class and reinforcement of action of the body are classified using the 
acceleration of the predetermined part of the body measured using the movement sensor, angular velocity, and 
those periodicity, and it is made to perform a predetermined operation to each. With little movement sensor 
output with a comparatively easy configuration, high presumption of the analysis of movement or the precision 
of consumption energy is rationally possible, it is suitable for the purposes, such as health care, and the 
movement measuring device excellent in practicality can be obtained. 

[0124] (14) The acceleration of said one direction is the acceleration of some vertical directions of said body, 
and the angular velocity of said one direction should be the surrounding angular rate of rotation of the lateral 
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axis of the body. Moreover, by adopting the acceleration of some vertical directions of the body, and the 
surrounding angular rate of rotation of a lateral axis, the movement measuring device which the class and 
reinforcement of action can improve the discernment classification of the precision in detection of few 
movement elements can be offered. 

[0125] (15) Said a part of body is a wrist, and said movement sensor, said movement sensor actuation means, 
and said discernment means should be carried in the equipment of a wrist watch form. Moreover, by using a 
part of body as a wrist, and making equipment into a wrist watch form, it is small and few movement measuring 
devices of the load on use can be offered. 

[0126] (16) Said operation means should be further carried in the equipment of said wrist watch form. By 
furthermore having carried said consumption energy calculation means in the equipment of said wrist watch 
form, a user can do the direct reading check of the situation of action free of confidence, or the result at any 
time, and can increase the convenience of a movement measuring device. 

[0127] (17) Said discernment means should classify the class of action into transit or a walk, and other 
movements according to the existence of the periodicity of one [ at least ] output of said acceleration output and 
said angular- velocity output, and should classify the reinforcement of those movements based on the amount 
related to one [ at least ] magnitude of said acceleration output or said angular- velocity output further, those 
reinforcement was classified with transit, a walk, and its unexpected movement using the existence of village 
periodicity with many acceleration outputs or angular- velocity outputs ~ in addition, it comes out, and using 
comparatively httle sensor output, a classification is exact and can offer a movement measuring device with a 
high presumed precision of consumption energy. 

[0128] (18) Classify movement of said transit or a walk into transit and a walk according to the amount related 
to the magnitude of said acceleration output further, classify said transit into two or more reinforcement 
according to the amount related to the magnitude of said acceleration output further, and classify said walk into 
two or more reinforcement according to the amount related to the magnitude of said angular- velocity output. 
Since a classification with transit and a walk and the reinforcement of transit are classified according to the 
amount relevant to the magnitude of an acceleration output and walk reinforcement was classified according to 
the amount related to the magnitude of an angular- velocity output, a high presumed precision of the accuracy of 
a classification of a movement measuring device and consumption energy can be acquired. 
[0129] (19) Use the square sum of said acceleration output or said angular- velocity output, or the sum of an 
absolute value as an amount related to the magnitude of said acceleration output or said angular-velocity output. 
Since each square sum or the sum of an absolute value was used as an amount related to the magnitude of an 
acceleration output or said angular- velocity output, data origination can acquire a high presumed precision of 
the accuracy of a classification of a movement measuring device, and consumption energy easily. Since a signal 
is generated to the outlying observation of an acceleration output or said angular- velocity output, there is 
effectiveness which can contribute to a user's rescue. 
[0130] 

[Effect of the Invention] According to this invention, it becomes possible to supervise by performing body 
conditions, such as a man and an animal, combining evaluation of movement, and evaluation of biological 
information for the first time. Since the output of a movement sensor and a pulse wave sensor is transmitted by 
electromagnetic waves, such as wireless or light, for example according to this invention, according to such a 
configuration, a motion is not restrained even if it has equipped the body with the movement sensor, the pulse 
wave sensor, etc. Moreover, unlike pedmeter (trademark), by the movement sensor and the pulse wave sensor, 
this invention can grasp an actual momentum and biological information can also detect it to coincidence 
further. By detecting momentum and biological information to coincidence, grasp of whether the user is doing 
impossible movement is attained, for example, if a pulse is within the limits of normal values even if there is 
much momentum, it will be satisfactory, detecting momentum and biological information to coincidence — the 
abnormalities of the health condition of the body - more ~ exact ~ it can grasp - coming — for example, a 
pulse — normal values — it is out of range, and when momentum is small, it can detect with what is in a 
dangerous condition, and an alarm signal can be outputted. When such an alarm signal is generated, it also 
becomes possible to perform the suitable care to a user etc. Moreover, further, the information on the result of 
an operation of each of those outputs is periodically transmitted, for example to medical institutions, such as a 
hospital, and it also becomes possible the output of the movement sensor obtained in this way and the output of 
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a pulse wave sensor, and to perform suitable evaluation in a medical institution. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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